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FOREWORD 


“ The Wealth of India ” — what a vision of past history and splendour it 
brings, when the Indies attracted adventurers in search of wealth and for- 
tune from the most distant countries ! Yet all the world knows that India is 
full of povorty-stricken people today. Nevertheless, India is wealthy and 
the wealth of India is there. But in spite of this wealth, the people are poor. 
The problem for us is to utilize this stored-up wealth of the country in the 
soil and undor the soil, for the benefit of Indian humanity. This book is a 
kind of encyclopaedia or dictionary, and dictionaries seldom make attractive 
reading. But I have found this particular dictionary rather fascinating and 
it has opened out vistas of thought to me. The pictures are good. 

I have no doubt that this book, produced by many scholars and experts 
and after much labour, will be of great value to the builders of new India. 
It should be of value also in educat ing the average citizen, who should take 
interest in this fascinating land and its enormous potentialities. 


New Delhi ; 

21 at December, 1948. 
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INTRODUCTION 


The Dictionary of the Economic Products of India, and tin* Com- 
mercial Products of India, published by George Wal l in 1889-99 and 
1908, respectively, still remain the only standard works of reference on t he 
. economic resources of India. The period following their publieut ion 
has been one of rapid changes, especially after the Pirst World War. 
The phenomenal advancement of science and numerous systematic 
studies have been responsible for the accumulation of a vast amount of 
knowledge about the resources of India. The period has also witnessed 
enormous changes in the political, economic and industrial structure of 
the country. 

Several proposals were put forward from time to time to publish 
revised editions of Watt’s works, incorporating all the recent develop- 
ments and accumulated knowledge. The necessity fora new edition was 
fell acutely during the last war, and the proposal sponsored by Dr. S. S. 
Bhatnagar, and Lala Shri Ram, for producing an up-to-date Dictionary 
of Raw Materials, under the auspices of the Council of Scientific and 
Industrial Research, was accepted by its Governing Body in April 
1942. The Governing Body then appointed an Advisory Board and the 
Editorial Staff. 

The Advisory Board met in the early part of 1943 and discussed 
the general principles which should guide the work. 'I 1 hey directed that, 
in view of the urgent need for developing the latent resources of the 
country, the scope of the Dictionary should be expanded to include 
Indian industries and industrial products, in addition to raw materials. 
The Board then appointed an Editorial Committee for the technical 
and administrative supervision of the work of compilation. 

The Editorial Committee, after careful deliherat ion, issued the fol- 
lowing directions to the Chief Editor : 

1. The Dictionary should include all the economic products and 
industrial raw materials of India, a separate volume being devoted to 
Indian industries and industrial products. 

2. The arrangement should be alphabetical, using scientific nomen- 
clature. Common English names, when listed, should be provided with 
cross references to their seientilie equivalents. Indian names should bo 
conlined to the major languages of flu? country, regional names bring 
given only when the subjects are of restricted occurrence. 

3. The 1 articles should be. based on published materials only, and 
should include selected references to literal lire. Sections on pure science 
should be very brief. Also, flu 1 processing of any material, and the 
manner in which it is utilized, should receive brief treatment-. 
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4. Sections on statistics should contain a critical account of pub- 
lished data. 

5. Historical and descriptive material should be brief. In general, 
the articles should be concise, and the maximum length of a major 
topic should not exceed 50 foolscap pages of double-spaced typescript. 

0. Well-known botanical subjects need not be elaborated, but 
they should be provided with references to sources of information. 

7. Specialists may be invited to contribute articles on important 
topics. 

The Editorial Committee then appointed Sub-Committees for 
guiding the work of the various sections of the Dictionary, and the 
Chief Editor has been able to enlist the co-operation of several colleagues 
in various parts of the country, to act as regional correspondents. 

The new Dictionary has been named The Wealth of India. The 
present publication is the First Volume oil Raw Materials. Tin? at- 
tempt has been to give a critical resume of literature, economic, scientific 
and statistical, with special reference to utilization. 

In the case of botanical subjects, the scientific name of the genus 
forms the title of each article, and is followed by a brief account of the 
genus. The important economic species are described in the alphabe- 
tical order of their scientific names. Where the name given in the 
Flora of British India, or Watt’s Dictionary, remains unchanged, no 
synonyms are added. A new name, if it has not yet come into general 
use, is given as the equivalent of the ono employed in the text. When 
new names are used, the names used by Hooker or Watt are given as 
synonyms. 

After the title, the common English name, if any, and the standard 
references are given. Names in Indian languages are from regional- 
floras, and published lists of Indian names. No attempt is made to give a 
botanical description of either the genus or the species. The parts of 
economic importance, however, are described adequately. Where the 
species are of minor importance, a short generic note is considered suffi- 
cient. The distribution given is according to standard Indian floras. 
Purely ornamental or horticultural plants are not included. 

For minerals and animal products, their common names have been 
found more convenient. Articles on minerals have been scrutinised by 
the Ceological Survey of India, and occurrences have been listed in 
greater detail, owing to absence of much information regarding reserves. 

The information collected for the various articles of the Dictionary 
is carefully documented and filed in ledgers in the office. In the case of 
subjects of topical interest articles bast'd on those ledgers are sent for 
publication in current journals and periodicals. Besides, the ledgers 
are kept ‘ alive ’ by the continual addition of fresh published information 
to facilitate revision of the text, it is expected that this accumulated 





information will prove helpful to all future enquiries on Indian economic 
and industrial products. 

A list of external cont ributors of articles for this volume is appended. 
The articles received from contributors have been edited and modified 
to conform to the standard form adopted for the Dictionary. 

Grateful acknowledgment is here made in the name of Indian 
Economy and Science to the willing eo- operation which has boon ex- 
tended to this work bv several institutions, technical authorities, spe- 
cialists, and Government Departments, in India, as well as abroad. 

• The sources ot information have been numerous, and it is impossible to 
thank every one individually. The Chief Editor hesitates to make any 
special mention as evory one, whom he has approached for help, lias 
been equally lesponsive. 

The Chief Editor desires to express his gratitude to Dr. S. S. Bhat- 
nagar, for having given him an opportunity to participate in this work, 
and to each of the members of the Editorial Committee for invaluable 
help, guidance and criticism, throughout the course of this compila- 
tion. 

Further, the Chief Editor desires to place on record his grateful 
appreciation of the unstinted labour and loyal co-operation of his col- 
leagues and staff. 

Suggestions for improvement, and additional information will be 
gratefully received and made use of in subsequent editions. 


20, Vasa Hoad , New Delhi . 


B. L. MAJNJUNATH, 
Chief Editor. 



TO THE READER 


1. in each article references arc given to Watt's Dictionary of 
Economic; Products (I). K. I\), and Commercial Products (C. P.). In 
the ease of botanical subjects references are given to Honker's Flora of 
British India (FI. Rr. Ind.), or some other standard flora. 

2. References to plates in the volume aro indicated at appropriate 
places in the text. In the case of others, complete citations are made. 

3. Names of species listed are followed by those of their authors. 
Hi the text, authors’ names are included only for plants (Indian or 
foreign), not dealt with as separate items in the Dictionary. 

4. Rooks, journals and periodicals referred to are listed elsewhere. 
The abbreviated titles generally conform to those adopted in the World 
List of Scientific Periodicals (1934). In the case of books, the author's 
name is followed by the page reference. When two or more books by 
the same author are referred to, the year of publication is given imme- 
diately after the author’s name. After the title of a journal, the year 
of issue, volume No. (thick type) and of part, if any (l.e. roman 
numerals), and page No. are listed successively. 

5. A careful selection of references has been made and these are 
usually inserted at the; most convenient points in the article, though 
they have been made use of in a more general manner. 

(). In general, literature up to the end of 1915 has been consulted. 
In the case of some articles, however, information published later, has 
been added during the proof stage. 

7. Unless otherwise stated, statistical information has been taken 
from official sources, such as the publications of the Department of Com- 
mercial Intelligence, and the Central Marketing Department. 

8. A list of the loss familiar abbreviations and symbols is added 
for the benefit of the general reader. The others employed are as per tho 
Dictionary of Abbreviations by C. C. Matthews (1947). 

9. Temperatures, unless otherwise specified, always refer to the 
Centigrade scale. 
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HIGH LEVEL SILVEl! FIR AMIES WEBBIAXA 
FOREST AT 11000', EPl'EK MASHAHR HIV.. PEN' .TAB 


THE WEALTH OF INDIA 


RAW MATERIALS 


ABELIA R. Br. (.'ai-ki ioltaceae 

D. E. 1\, 1, 1 ; PI. Br. Ind., til, 0. 

The genus includes 15 species of which only 
.1. trifl o n i *R . Br. is found in India. It is a largo 
ornamental shrub found in the north-west lliniala 
yas (4,000 10,000') and is used only for making 
wa 1 k i n g - s t i ck s . 

ABIES Mill. Pinackak 

This is a genus of tall evergreen pyramidal trees, 
commonly called firs. About 24 species are found 
in the north temperate and arctic regions. The 
timber of fir is used for the manufacture of boxes 
and crates. The wood is a valuable source of 
paper pulp. Some of the species yield turpentine 
(e.g.. A. alba Mill.). A. ha ten men Mill, is fhe source 
of ('amnia balsam. 

In India, two species are recognised and are 
met with at higher altitudes on the Himalayas. 
The specific distinction between them, according 
to Troup (III, 11.42; rifle also Brandis, 002), is 
not yet a matter of certainty. A. pindrotr, a fall 
tree with a douse narrow conical crown, is the low- 
level form found in the western Himalayas. 
.1. trebbiatta 1 ^ the; name commonly given to the 
eastern form as well as to the western high-level 
form. 'The former is a tall tree with thick spreading 
horizontal blanches. The hitter is very similar to 
A. pindrotr, but usually more? stunted and gnarled. 

A. pindrow Boyle Syn. A. pindnar Spaeh 

1 T LATA T.AY ATS SlUVKIl Fill 

PI. Br. Ind., V, 055 ; Troup, III, Pigs. 408 and 400. 

Jai’nsaii -Mnrinda ; Kashmik — Badnr, thenar, 
fang ; Kuaiaon — II off ha . ran- rag ha, runs! a ; Kina- 
\v A H — S pa // , hr oh . 

-4. pindrow is a lofty evergreen tree with a. dense 
conical crown of dark green foliage. It grows to 
a height of 150— 200', and a girth of 8-14' is 
ion. 

i This tir is found throughout the western Him- 
alayas from Afghanistan to Nepal, chiefly at 
7,500 12,000' hut sometimes descending below 
7,000' in cool ravines. It occurs mixed with spruce 
( Picea morinda) and sometimes with deodar 


(Cedrns deodara ), or blue pine (Pinas excited ), etc. 
Fir forests are found throughout Hazara, Dhaula 
Dliar in Kangra, and in parts of Kuinaon. 

The silver fir prefers cool moist situations with 
deep, rich soil, and is found most commonly on 
northerly aspects, but on all aspects at higher 
elevations. 

The wood is creamy white, when first exposed, 
but becomes dull with age. It is very light, straight- 
grained, and medium-textured. It lias no charac- 
teristic odour or taste (sp. gr., 0*42; air dry wt., 
27 lb. per e. ft.) 

'The wood resembles spruce, and the anatomical 
structure of the two is very similar, but the fir is 
dist inguisbed by t he absence of normal resin canals, 
and by tin* nature of the? tracbeids in the rays. 
The growth rings are distinct and show gradual 
transition from springwood to summerwood. The 
traeheids are medium sized, with bordered pits, 
mostly in one row', on the radial walls, and the 
tangential pit t iug is confined to the last, few rows 
of summei w ood, 'fhe rays are uniseriate, consist ing 
of parenchyma. The ray crossings in tlio springw ood 
have? 2 5 rounded pits, which possess a. narrow 
semibovder and a wide orifice. 

It seasons well, but develops long cracks, if care 
is not taken after conversion. It is not. a durable 
wood and is very prone to fungus and white ant 
attack. For use in exposed situations, it- should 
be treated with a good preservative, but it is difli- 
cult to obtain good penetration without incision. 
It is fairly soft and is easy to saw and work. As 
it is knotty, clear timber is difficult to obtain in 
good lengths. 

Fir is a useful light wood, suitable for making 
packing cases, containers and fruit crates. It is 
used for planking, for ceiling and floor hoards, 
shingles and water troughs, and also for camp 
fu r i lit u re. 

Treated silver fir sleopers are being used by the 
North Western Railway. 'Trotter (1044, 44) sug- 
gests t lie possibility of its employment in aircraft 
work. Tlio wood is suitable for paper pulp ( K.iitt , 
Indian For., 1018, 44, 510), but not very good 
for matches (lUnmuwami, 2). 
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According to Trottor (loo. cit.), if the demand 
develops, it should be possible to obtain at least 
30,000 tons annually. Large quantities are avail- 
able in the Punjab Hills, in Kashmir and in Tehri- 
Garhwal. Trees having a girth of 8-10' are best 
for the extraction of big timber (Gamble, 720). 
At present, it is chiofiy extracted in the sleopor 
form. The price is about 12 As. per c. ft. and 
lbs. 2 3 for broad gauge sleepers. 

Simonsen (Indian For. Bee., 1922, 8, 368) obtain- 
ed from the leaves of A . pindrow , 2*5% of essential 
oil w ith a strong odour of turpentine (sp.gr., 30 / 
30°, 0*8558; w, 1*4667; sap. vaJ.,5-3; sap. val. 
after acetylation, 15*4 ; acid val., 0*3). The oil was 
found to contain over 70% of a- and (3-pinene. 
The oil is of no commercial value as turpentine, 
because of its high cost and tho difficulty in 
procuring it in large quantities. 

A. webbiana Limll.— A. sj.fclabilis (1). Don) Spach 
Fast Himalayan Silver Fir 
D. K. L\, I, 4 ; FI. Br. Ind., V, 694 ; Troup, 111, 
Fig. 473 ; PI. 1L 

Nepal —dobra salla ; Biivtia - — Jhrmshi ng. 

A fall evergreen tree, with thick spreading, 
horizontal branches, attaining a height of 200'. 
It is found in Sikkim andJ3hntnn at 9,000- 1 3,000'. 
Above 10,500', it often forms large areas of pure 
forests. 

Tho wood of A. webbiana is similar to that of 
A. pindrow and is used for the same purposes. 
It is reported to be suitable for the manufacture 
of cheaper grades of pencils (Rehmnu & Ishaq, 
Indian For . Leafl ., No. 66, 1945, 5). 

The dried leaves are regarded as carminative, and 
are used in northern India as talispatra . The leaves 
are considered useful in cases of cough, phthisis, etc. 
A purple or violet dye is said to be extracted from 
the cones. Tho tree is said to yield a white rosin 
(Kanny Lull Dey, 1). 

ABR0MA Jacq. Stekcultachae 

A small genus of 10 spocies, distributed in tropi- 
cal Asia and Australia. The bark of A. augusta 
yields good fibre. 

A. augusta Linn. Perennial Indian Hemp, 

Devil’s Cotton 

I). E. I\, I, S ; C. P.. 1 ; FJ. Br. Ind., 1, 375 ; 
Kirt. & Basil, PI. 153. 

Hind. & Bkng.— Ulatkambal. 


A large spreading bush with fibious hark and 
irritant hairs. Tt occurs wild or cultivated in 
U. P., Sikkim (3,000'), Khasia Hills (4,000') and 
Assam. 

The fibre is readily separated by retting the 
bark in water for 4-8 days. It is pale yellow* in 
colour, soft and glossy. It makes a. pliable and 
attractive rope which compares favourably with 
machine-made abaca rope (Philip. J.Sci., 1919, 
14, 581). It resembles jute in chemical behaviour 
and composition, and has somewhat longer ulti- 
mate fibres (Bull. imp. Inst., Land 1905, 3, 258). 

The early hopes regarding the commercial utili- 
sation of the fibre have not been fulfilled. The 
yield per acre is only 100-178 lb., while that of 
jute runs up to 2,500 lb., and no special use has 
been found to enhance the value of the fibre (Bull, 
imp. Inst., Bond ., 1939, 37, 573). 

The fresh viscid sap of the root bark is consider- 
ed to be a valuable emmeuagoguc and uterine 
tonic, useful in neuralgic dysmenorrhea. Chopra 
and Ghosh (Indian J . med. Res., 1929, 17, 383) 
have carried out a preliminary examination of the 
roots and found traces of an alkaloid (0*01%), 
and some wator-soluble bases (<)•]%). These did 
not exhibit any physiological activity. With cold 
water, they also obtained a considerable amount 
of mucilaginous material. Bose (Kirt. & Basil, I, 
380) has noted that the active principle of the drug 
is totally destroyed, if mixed w ith alcohol or any 
other preservative. For medicinal .purposes, only 
the fresh or dried root bark should be used. 

Chopra (262) states that Nirkar found fairly 
large quantities of magnesium salts in an aqueous 
alcoholic extract of the plant, and that these might 
be responsible for its efficacy in uterine luemor- 
rliages. 

ABRUS Adans. Leguminosae 

The genus comprises 6 species of shrubby 
twiners, distributed throughout the tropics. Two 
of the species occurring in India are medicinal. 

A. precatoriusLinn. Indian Liquorice, .Jequuuty 

D. K. I\, I, 10; FI. Br. Ind.. II, 175 ; 1*1. Ill, I. 

Sans. — Gunja ; Arab. - Ainnddik ; Peks. - 
Cliashmekhuros ; Hind. Ghungchi , rati ; Beng. 
— Kunch ; Mar. — Gunja ; Guj. — Chanoti ; Tel.-- 
Quriginja ; Tam.-- Gundv muni ; Kan. — Guluganji ; 
Mal. — Kvnni. 
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A beautiful climbing shrub with paripinnato 
leaves, sensitive to light and changes in weather. 
The shiny seeds are of the size of small pong, 
usually blight scarlet, and with a black eye. 
Sometimes white seeds, with or without black 
eyes, are also met with. 

It is found throughout India, even at altitudes 
up to 3,500' on the outer Himalayas. It is now 
naturalised in all tropical countries. 

This roots and leaves contain glycyrrhizin, the 
active principle of liquorice, and hence one of its 
common names. Dongon estimated the amount 
in the roots at 1 * 25%, and Hooper is said to have 
found 10% in the dried leaves (ox Burkill, I, 0). 
The latter is probably an error. The leaves taste 
sweot and the roots less so. The decoctions of 
both are widely used for coughs, colds and colic. 
When liquorice is not available, the leaves consti- 
tute a ready substitute. They are said to be 
chewed as a remedy for hoarseness. 

THK SEEDS HAT! 

The seeds are poisonous and are of special inter- 
est. The principal poisonous constituent is abrin, 
a toxalbumin similar to riciu from castor seeds 
(I)yiuock, Warden & Hooper 1, 442). Abrin has 
been resolved into a globulin and an albuminose. 
Both are poisonous and are inactivated by heat. 

In addit ion to abrin, the seeds contain a fat- 
splitting enzyme, h.cmagglutinin and ureaso 
(Welimor, I, 570). Recently, (Ihatak (J, Indian 
chcm. Hoc., 1932, 9 , 3S3) isolated also an 

alkaloid abrinc, {vide, also Hoshino, 

Livhitf n Ann., 1935, 520, 31) a glucoside, abralin, 
(J, ;j Hi |() 7 i and a small quantity of fatty oil (0% ; 
sap. val., 192 ; iod. val., 95). (ilnitak has also 
established that the colouring matter of the seed- 
coat, abarnin, is a monoglucosidic anthocyanin 
{Bull. Acad. Sci., Allahabad , 1933, 3 , 69). 

Chopra has summarised the pharmacology of 
abrin. It is iuteusoly poisonous, when injected 
subcutaneously in doses of 0*0005-0*001 mg. 
per kg. of body weight . An infusion of the bruised 
seeds, when applied to the conjunctiva may cause 
fatal poisoning duo to absorption of abrin. It is 
a poworful irritant and produces oedema and 
eccliymosis at the site of inoculation. It has little 
or no action on the mouth and throat and is 
digested and rendered harmless in the stomach. 

Abrin in the form of a 5% infusion of the de- 
corticated seeds has been used in cases of granular 


eyelids and for tho relief of pail n us. It causes an 
acute inflammation, which in some cases improves 
the condition. But it must bo regarded as an 
exceedingly dangerous remedy, as the inflammation 
is entirely boyoud control. In animals, the eye 
is often completely destroyed, in modern medicine, 
abrin is no longer used. 

Tho bruised seeds have been used criminally for 
poisoning cattle, and for homicidal purposes. A 
paste of the seeds is shaped into tho form of spikes 
or suis and hardened by drying them in the sun. 
These are then used as darts. In human poisoning, 
a swelling with eccliymosis occurs near the seat of 
injection, which becomes painful. The swelling 
increases rapidly and erysipelas supervenes. Death 
occurs in 3 -5 days. Auti-ahrin can he produced 
by repeated, small, and gradually increasing doses, 
and can be used curatively in ahrus poisoning 
(Modi, 543). 

A poultice of the seeds is said to have been used 
as a suppository to bring about abortion and 
also instances of its employment by malingerers in 
the army have been recorded (Minohin, Indian 
For ., 1935, 01,776). 

From very early times, rati seeds have, been used 
as weights by the goldsmiths of India. Kadi seed 
weighs about 1*75 grains troy. This practice 
has spread to Malaya and »Java. However, there 
appears to be no good reason for presuming the 
in variability of the weights of different seeds. 

The seeds are extensively used as heads for neck- 
laces and for other ornamental purposes. The 
boiled seeds are said to be eaten in Kgypt and 
during families, in India. If eaten in large 
quantities, they produce a violent headache. 

A. laeriijatns E. Mey. (syn. A. \> uldnllns 
Wall.), a species with flat and linear jaxls contain- 
ing 9-12 seeds, is used in Malaya for the same medi- 
cinal purposes as A. prreatorius (Burkill, I, 9). 

ABUTILON Mill. Malvaceae 

A large* genus of shrubby plants, comprising 
about 120 species, distributed throughout the 
tropical and sub-tropical regions. All the species 
detailed below yield fibre of fair quality, suitable 
for cordage. A. lh< oph rust i i is the* source of 
Tientsin jute. A. polyandrnw Wight & Arn. yields a 
long silky fibre, resembling hemp, (ienerally the 
leaves, roots and stems of these plants contain 
considerable amounts of mucilage, and hence they 



ABUTILON Tin: wi: 

lire used as demulcents, emolients and diuretics, 
and arc; prescribed in fevers as cooling medicines. 
.Several exot ie species of Abitfilon arc* grown in 
gardens for their ornamental I lowers. 

A. asiatieum (L Don Country Mallow 

D. K. I\, 1, 15 ; FI. Hr. Ind., 1, 32(>. 

Hind.- Kautjhi ; B k.no. & Mail- Mudrn ; Tel. 
- T tt tin rain ndu ; Tam.- Tutti . 

A foment nsc annual lierh chiefly met with in 
India and Ceylon, along road-sides and river- 
hanks. 

The ripe seeds from plants acclimatised in 
( iermany were found to contain fatty oil, 15*5% 
(sap. vul., 193 ; iod. val., Kill), and crude protein, 
23i»° (l . The dried plant gave crude fibre, 23% 
{licit. ch(tu. Ab.str.. B , 1938. lOtiti). 

A. indicum (Linn.) Sweet Syn. d. indie um CL Don 

Country Mallow 
D. K. 1\, J, 10 ; FI. Hr. Ind., 1, 327 . 1M. Ill, 2. 
Sans . — Atibala ; Hind.- Ktmtjhi ; Ben g.- Prd- 
ari ; Tel.- Tutturabcnda ; Tam.— Pa iriya re lliilli ; 
Kan.- Tutti ; Mal.- YcUuraw. 

A hairy under-shrub with golden \cllo\v flowers, 
abundant throughout the hotter jiarts of India. 

The stems, on retting, yield fibre* which resembles 
that of A. thenphradii and is suitable* for ropes 
( Braun, l.)vr VJlavrjr. ItiOU. 5. 10). p lhisis used in 
a domest ie way bid does not enter into < mimic n c. 

r fhe leaves are rich in mucilage and arc* used as 
a demulcent tonic. Jlcyne (ex Burkill, 1, 11) 

states that in Sumatra a lotion is used warm for 
rheumatism. In India, an infusion of the* roots 
is taken internally as a cooling medicine*. The* 
seeds called bafbij arc* rich in mucilage and are 
laxative and demulcent. 

A. theoplirastii Medic. Syn. A . acicrnnac 0 aerln. 

Indtan Mallow, American Jute 
D. K. P., T, 15 ; C. P., 2 ; FI. Br. Ind., I, 1128. 

A small bush found in north-western India, 
Sind and Kashmir. It occurs naturally from tin* 
Mediterranean to China , and as an ini roduced plant- 
in the warmer parts of the United State's, where if 
grows w'ild, as if it were a native plant (Burkill, 
1, 10). 

Tf is the chief fibre-yielding species and the fibre, 
called 4 China Jute 5 or 4 Tientsin Jute * ( Offing 
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Ala in Chinese), has long been a commercial product 
of Manchuria export cel from Tientsin. Fifty years 
ago, extensive* attempts were made in North 
America to produce commercial fibre ; and it was 
said that a yield of 2.240 lb. an acre could be* got ; 
but the cultivation failed to prove attrac tive to the 
farmers and in many places it has now' become a 
troublesome weed ( Burkill, tnc. cit.). 

Regarding cultivation of A. thcophrU'Stii , see 
Braun ( for . cit.). r I lie plants are ready for cutting 
in 1-5 months and the fibres are easily separated 
from the* stems l>v retting them in water for 4-5 
days. They can be* dyed easily and are 
much used in China in rug-making. The basts of 
Indian Mallow cult ivated in Manchuria contain : 
total cellulose, 70*5; and x-cclliilosc, 50 b per cent . 
(Chcm. Abfilr., 11)25. 29. 7037). 

The seeds yield 10% of a semi-drying oil (sap. 
val., 100*5; iod. val., 123. ('hem. Abstr.. 1033. 27 
4015 ; vide also ib., 1030, 24. 3005). 

ACACIA Willd. Leuuminosa k 

This is a large* genus, comprising over 500 species, 
found in the* warmer and drier parts of the world, 
chiefly in Australia and Africa. Species with pin- 
nately compound leaves arc* found throughout flic* 
tropics, and the phyllodineous ones arc* native’s of 
Australia. In Tndia. there are about 22 indigenous 
species, distributed thmrghoul the* plains. A. 
dudbata. A. m(dUu.sima . A. a uricnlijnrwiu A. Cunn. 
and A. pt/CHa ntha have* been introduced from 
Australia. 

The* indigenous specie-; arc- thorny trees or shrubs 
a. few arc* also climbers. They occupy, for the 
most part, the dry and arid regions, where the 
forests arc* often of the nature* of open thorny scrub. 
Some* of the acacias arc* of considerable value for 
afforestation and reclamation of waste lands. Where 
c emdit ions are favourable, their growth is rapid and 
they often develop into large trees. 

Indian acacias yield three major products: 
tannin, gum, and timber. 

The tannins are mostly obtained from barks, 
and A.arabiat is one of the* most important indi- 
genous tanning materials. Among the other tannin 
yielding species, mention may be made* of A. 
catechu . .4. Imtcophlopa , A . pennata, etc., and the 
introduced species. The latter are now found on 
the Nilgiris in south India,, where their cultivation 
is likely to be extended. 
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Most- of the acacias furnish valuable gums. True 
gum am bit* is from A . Senegal , an African species 
which grows in the dry amis of Sind and Kajputana. 
The best gum-yielding species in India are A. 
arabica nnd A. catechu. For others, see Cuius and 
JIadha (J. Bombay nat. Hist. Soc., 1039, 41, 20 L). 
Indian gum arabic, if properly collected and 
graded, forms an excellent substitute for I he gum 
of A . Senegal. Acacia gums find extensive use in 
medicine and confectionery, and as sizing and 
finishing materials in the textile industry. 

A. arabica is also au important, timber yielding 
species. Others are A. catechu, A. ferruginca , 
A. leucophloca and A. modesta. The heart wood is 
generally dmk, haul and durable. It is used for 
a variety of purposes such as agricultural imple- 
ments. tool -handles, cart-wheels, etc. The acacias 
also form a valuable source of fuel, and for this 
purpose, they aie grown near villages. The wood 
of A. catechu , on extraction, yields catechu, whidi 
linds medicinal and industrial uses. 

The poils of A. concinva contain saponin. They 
have long bet ii used in India, especially in the 
south, for cleansing the body and washing hair. 
The flowers of some species are very fragrant, and 
A. fttntcsiava yields the well known Cussie pei thine. 
A peculiar resin covers t lie foliage of two Austialian 
species, .<4. dad cmad Jolla Willd., and A. vernicijtua 
A. (‘unn. So far, this has not found anv use 
(Hurkill, 1, 12). 

The puds and leaves of some acacias are used as 
fodder. The barks of a few are said to bo employ- 
ed for flavouring indigenous spirits. Lae can be 
grown on several of the species, e.g., A. arabica 
and A. catechu. 

A. arabica Willd. Babul 

1). K. J\, I, 18 ; C.l\, 2 ; FI. Br. Jnd., IT, 293 ; 

PL V, 1. 

Sans. — Barbu raha ; Arab.- U mmughilau ; Purs. 
—Khare. Mughilan ; Hind., Bend. & Mar.— 
Babul ; Punj.— Kikar ; Guj .—Baval ; Tel.- Nalla- 
tumma ; Tam. — Karuvdi ; Kan.— J u/i, <)obU ; Mal. 
— Karnvdam. 

A. arabica is a moderate-sized, spiny evergreen 
tree. Its bark is dark-brown or black, and longi- 
tudinally fissured. The spines arc straight and 
sharp-pointed, and occur in pairs below the petioles. 
The bright yellow globose flowers (June- Sept..) 
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are sweet-scented, and the pods (3-0" long and 
0*5" broad) contain 8-12 seeds. 

The tree is indigenous to Sind, the Deccan 
and tropical Africa, and is naturalised in all parts 
of India. The two most, common types of soil on 
which it occurs arc riverain alluvium subject to 
inundations, and black cotton soil. The largest, 
babul tracts are to be* found in Sind (1,70,000 acres). 
Kxtonsive areas under this tree? are also seen in 
Berar, and on alluvial loam in northern India, and 
the Punjab. It is not so abundant in the south, 
and is rare in the extreme nortli-west on account 
of its inability to withstand severe frosts. It 
occurs in Ceylon and lias been introduced into 
the dry zone of Upper Burma. 

Babul pi ofers dry regions, but it will not thrive 
without irrigation, if the climate is too arid. In 
areas where it is indigenous, the maximum shade 
temperature varies from 105-122' F.. and the 
minimum from 30 t>0‘ 1<\, and noimal rainfall 
from 3 50 inches. 

There arc* three well recognised varieties: 

1. Telia babul (also called (Jodi and Tdi ), which 
is of considerable economic importance, is the typical 
variety. It. is a moderate-sized tree, with a short 
trunk, a. spreading crown, and leathery foliage. 

2. Var. rediana Cooke, called K a aria babul , 
a smaller tree with a shorter bole and rougher bark. 
It is found in Berar and Khandesh, and is consider- 
ed fit only for firewood. 

3. Y'ar. cupressifonnis Stewart, the Ita makaula 
or liamkati babul, is recognised by its broom-like 
ascending branches. It is found in parts of the 
Punjab, Sind, Kajputana and the Deccan. In 
Berar, there is a religious prejudice against its use 
as liamkati signifies Rama’s wand (Troup, 11.420). 

The tree varies very much in size. In some 
places, it- is little more' than a shrub and in others 
a fairly huge tree, sometimes attaining a height of 
5<Mio\ and a girth of 5- 1 O'. In flu* Punjab, it 
attains a girth of 2}/ in 12 years. In Hyderabad 
(Sind) even after 15 years, its girth is only 1J'. In 
less favouicd localities, it. is often only a straggling 
tree. 

Seeds collected from goat and sheep pens are 
found to lie better for artificial sowings than those 
collected from pods. The moistening and fer- 
mentation which they undergo in the alimentary 
canal of the. animals assist germination. Direct 
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mowing, especially ridge -sowing, has proved success- 
ful for afforestation. Tlio seedlings and young 
plants demand plenty of light, moisture, loose 
soil, and absence of grass and weeds. Where con- 
ditions are favourable, they grow to a height of 
5-ii' within a year or two. Thinnings are not 
carried out in Sind. But in Berar, they are consider- 
ed essential, and regular thinnings commence at 
the age of about ten years, and are repeated at 
intervals of five to six years. 

The two most destructive insect pests of baiml 
are the beetles, Coela sterna seabrata Fabr., and 
Psiloptcra fastuosa Fabr. The former is a dangerous 
root borer, and the latter strips Hie bark off the 
shoots and branehes. In Berar, the trees are also 
attacked by the fungus Fumes pappianus Bros., 
which causes the wood to become brittle. For- 
tunately, tin* fungus seems to attack only injured 
or very old trees. 

THE BAKK AS T ANN INIS MATERIAL 

Babul bark is the most important tanning 
material of northern India (Edwards, Indian 
For. Lrajl.y No. 71,1945). It is used in village tan- 
neries from the Punjab to Bengal, and very large 
quantities are consumed by the tanning industry 
in Cawnporc. It is said that , in 1902, t he* consump- 
tion of bark in Cawnpoie was 7, .‘100 tons, reaching 
a peak of 18,300 tons in 1918. Since then it has 
somewhat declined, and was about 11,000 tons at 
the beginning of the last. War. As a consequence 
of the large demand, supplies around rawnpore 
have been completely worked out. and bark has 
now* to be imported from such distant places as the 
Punjab, The price of bark at Cawnpoie lias also 
shown a steep rise, from lis. 1-2-0 per inaund in 1920 
to Ks. 3-8-0 in 1945. With the expansion of the 
leather industry during the last War, there was a 
large demand for bark (22,000 tons in 1940). Shor- 
tage of supplies and transport difficulties resulted 
in its replacement by wattle bark (vide, A. mollis - 
«s itna) in all the controlled tanneries in the north. 

Babul bark is obtained mainly as a by-product, 
when trees are felled for timber or fuel. It is 
separated from the logs by beating them with 
wooden mallets, and the strips thus obtained are 
dried in the open, chipped into smaller pieces, and 
sent to the tanneries without any grading. The 
j import ion of bark to wood is roughly 1 : 5 by weight 
and a plantation of 250 trees per acre, when 15 years 


old, may be expected to yield some 5 tons of bark. 
This may lie compared with the yield of wattle 
bark in South Africa, which is about 4 tons per 
acre in 7-8 years. 

The tannin content of the ba rk varies consider- 
ably. Sometimes it is as high as 20%, but the 
average of bark delivered to the tanneries is about 
12%. The bark from older trees, though richer 
in tannin, is likely to be more coloured. The bark 
from branches contains 7-12% of tannin. Attempts 
to obtain a high grade extract have not met with 
success. The deep colour and the high non-tannin 
content of the bark are serious disadvantages. 

Leather made from babul bark is firm and durable, 
though harsh and dark coloured. Babul is very 
good for heavier leathers, but is not suitable for 
kips, half-tanned hides, like those produced in Mad- 
ras from a varum bark (Cassia auricula fa). In 
combinat ion with myrobalans, babul gives a. finished 
leather, which leaves very little to be desired. The 
Harness and Saddlery Factory at Hawnpore used 
to employ a mixture of 3 parts of babul and 2 parts 
of myrobalans for high-class sole and harness 
leathers. Combinations of babul, myrobalans 
and whittle bark are being tried for producing 
fine quality leather. 

It is estimated that if babul only were used for 
the tanning of sole and heavier leather, the annual 
peace-time requirement would be of the order of 
58.300 tons, of which Cawnpore alone would need 
38.350 tons (Edwards, toe. cit., 13). AlTorestati'on 
around tanning centres has not kept puce with 
depletion, in spite of grave warnings gi\en as 
earl v as 1901, and repeated ever since (vide, also 
Has, J. sci. indust r. Res., 1914, 2, 200). 

In addition to its low tannin content and high 
colour, babul bark suffers from the disadvantage of 
lack of organised production and marketing. It is 
available to the tanning industry only as a by- 
product, and no attempts seem to have been made 
to produce a richer or better bark. 

The pods contain 12-19% of tannin or 18-27% 
after the removal of seeds (Imp. fust., London, Tail- 
ing Materials of the British Empire, 1929,78). The 
Sudan pods, called 6Savt pods (tannin, 40%, in 
de-seeded pods), are used in local tanneries to pro- 
duce a pinkish-white leather of good quality. It, 
is said that a babul tree yields about 40 Jb. of 
pod cases in a year and in spite of the large 
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quantities available, they are rarely used for tun- 
ning in India. The chief defect of Hie pods as 
tanning material is their tendency to ferment (ride 
Nrivastava, Indian Tr . */., 1010, 41 . 200). 

The pods arc used to some extent by local tan- 
ners for drenching or bating, after flu* liquor lias 
fermented. Their chief use is, when green, as 
fodder. On dry basis they contain : crude protein, 
15*8 ; ether extract, 0*8 ; N-free extract, 05-6; 
fibre 12*4 ; and total ash, 15*5 per cent*. (Sen, Imp. 
Conn. Afjric. lies., Mi sc. Bull., No. 25, 1940, 18). 

BABUL UUM AXl> HUM ARABIC 

The gum exudes from wounds in the bark, mostly 
during March to May. Though some trees yield 
a maximum of about 2 lb. of gum a year, t lie aver- 
age is only a few ounces. The yield lessens with the 
increase in age of the trees, and it is said that very 
old trees do not produce any gum. It is believed 
that tapping accelerates the flow, but it is not often 
practised. 

Babul gum occurs in the form of rounded or 
ovoid tears. Each tear is about half an inch in 
size, and the colour varies from pale yellow to 
brown or almost black, according to the age of 
the tree and the conditions of collection. It is 
completely soluble in water. The darker samples 
contain tannin and are mu eh less soluble, and 
leave behind a gelatinous residue. 

The gum of A. arabica , although called gum 
arabic. is not true gum urnbie which is obtained 
from A. Senegal. According to Rangaswami (Indian 
J . Phann ., 1942, 4 , 1 B0) its moisture content 
is 13% ; on ignition it loaves behind 1*8% of ash 
(CaO, 52*2 ; and MgO, 19* 7%). The gum is very 
slightly dextrorotatory, whereas that of A. Senegal 
is slightly Ian orolatory. It is chiefly composed of 
galaotoaraban, and on hydrolysis, gives /-arabinoso 
and rf-galactose, but no xylose (Wehmor, I, 488). 

Babul gum is generally considered inferior to 
true gum arabic especially for medicinal purposes. 
Ranga.swa.mi (/or. eif.) has shown that if proper 
care is devoted to collection and grading, the gum 
obtained conforms to the B. V. requirements 
for acacia gum. except in regard to optical rota- 
tion. Further, under similar conditions, its aque- 
ous solutions have higher viscosity, and the gum 
should therefore prove even more useful as an 
emulsifying and suspending agent. If proper care 


is exercised, the marketing of a nearly colourless 
product should not present much difficulty. 

Good quality babul gum is used in calico-print- 
ing and dyeing, as a sizing material for silk and 
cotton, and in the manufacture of paper. Generally 
it finds application in all oilier industries, where a 
mucilage or adhesive is required. It is fried in 
ghee and used in t lie preparation of certain sweet- 
meats. but it is not considered suitable for making 
European types of confectionery, in pharmacy, 
it is used as a substitute for true gum arabic and, 
in indigenous medicine it is credited with mi morons 
virtues. Inferior varieties are employed in the 
manufacture of matches, inks, distempers and 
certain types of paints and mortars. 

Cains and Radha (lor. cif .), have published an 
enquiry info tin* trade* in gum arabic in Bombay. 
Three chief variet ies are recognised : (£) True gum 
arabic, (u) East Indian gum and (Hi) Indian gum 
arabic. Most of the true gum arabic used in India 
comes directly from Arabia and Africa. Tie* 
East Indian gum is entirely imported from Aden 
and other Red Sea ports It is hand-picked and 
graded in Bombay, and re-exported to Euro])! 1 and 
America. Indian gum arabic is the name given 
to the commodity of Indian origin, consisting of a 
mixture of babul and of her acacia gums. 
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hands of ignorant people and the crude material, 
consisting of a mixture of various gums, reaches 
Bombay from all parts of the country, especially 
the Deccan, the western and north-western areas. 
The sale of gum is well organised and most of the 
wholesale dealers are members of the Bombay 
Gum Merchants Association, which controls tin* 
internal trade. 
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Tho crudo gum is first broken into small pieces, 
cleaned and carefully sortod according to size and 
colour. Two varieties are recognised : gum bavool 
and gum ghuti. The former consists mostly of aca- 
cia gums (from A . arabica , A . catechu , A . mode do . , 
etc.). Occasionally it is found mixed with gums 
from Anogeissus l at i folia, Azadirachta indica and 
Frronia elephantum, which have similar proper- 
ties. It is mostly used in printing and dyoing, 
and is sold at Rs. 32 per cwt. The term gum ghali 
is very confusing and is somewhat indiscriminately 
used for any mixture of gums, or gums import- 
ed from the Western Ghats. Generally, in gum 
ghati, acacia gums are found only to the extent 
of about 4.0%. The superior variety is used for 
edible purposes, and the inferior variety, mainly 
in whitewashing. 

Imported gums are from Sudan, Iran and Iraq. 
Gums of African origin are gum arabic from A. 
.Senegal, and another variety called gum talha which 
is probably tho same as t ilka gum derived from 
A. seif 1 1 Dolilc. After arrival, the African gums are 
carefully sorted, cleaned and graded according to 
the size and colour of the fragments. The smaller 
pieces are pulverised and sold as powdered acacia 
gum. The finer lumps and smaller fragments are 
sold under the names maklai (after the port of 
Makalla), or mfed gnndar. Three grades are re- 
cognised : maldai No. 1 and No. 2, and musical (after 
tho port of Massawa)or lalgundar, priced at Rs. 38, 
Rs. 30 and Rs. 20 per cwt., respectively. There 
is a brisk demand for these, mainly for the pre- 
paration of sweetmeats and confectionery as also 
for adhesive purposes. The gum of Azadirachta 
indica is sometimes found as an adulterant. 

Gums from Iran and Iraq, called gum shiraz 
and gum mamrah aro insoluble gums and have been 
identified as the products of Albizzia lebbek and 
Albizzia odomtissima. They ait? used in medicine, 
confoctionery, dyeing and printing. 

timbkk 

Babul is a strong and tough timber (sp. gr., 
approx. 0-80 ; air-dry wt., 51 lb. per e. ft.), and is 
nearly twice as hard as teak. Tho sapwood is soft, 
yellowish white, and usually wide ; the heartwood 
is pale rod, generally mottled with darker streaks, 
and on exposure, turns reddish brown. Anato- 
mically it is characterised by largo vessels contain- 


ing deposits of reddish brown gum and encircled 
by parenchyma, extensive dense tracts of fine 
libriform fibres, and conspicuous rays which form 
a cherry-like flock on the radial surface (Pearson 
and Brown, I, 441). 

The heartwood is not readily attacked by white 
ants ; but tho sapwood decays rapidly and is soon 
destroyed by insects. If well seasoned, the timber 
is very durable both in exposed positions and in 
contact with water. Though the wood is generally 
used untreated, it is better to treat it when it has 
to be exposed excessively to wood destroying 
agencies. The timber soasons well even in the 
log, and natural air-seasoning gives satisfactory 
results. Since it is liable to split during the dry 
season, it should bo converted and stacked during 
or just after the rains. It takes a year to season 
babul boards up to 2" in thickness. The timber 
can also be kiln-seasoned without difficulty and 
it remains unchanged in appearance. 

Babul is described as one of tho best Indian 
utility woods, where hardness and toughness are 
required. It is an easy wood to convert and to 
saw when green, but when seasoned, it becomes 
tough. Tt works well by hand and machines and 
finishes to a fine surface. It takes a fair polish 
but requires a good deal of filling. Tt is a favour- 
ite wood for making carts and agricultural im- 
plement's. It is also used for sugar and oil pres- 
ses, Persian wheels, tent pogs, boat handles, 
oars, carving, turnery, etc. It is suitable 'for ham- 
mer handles and is used by the railways for 
keys, anvils and brake blocks. In Baluchistan, 
pit props are made out of it. 

Babul is usually available in small logs, 5-0' 
in girth. In some districts, it is also possible to 
get logs 8-12' in girth. Logs of good quality often 
fetch Rs. 75 or more per ton of 50 o. ft., but 
smaller logs aro usually sold at Rs. 30-50 per ton. 
In tho United Provinces, babul is sold in small 
sizes at Rs. 20 per ton, mainly for cart wheel work. 
Sind, East Khandosh % Poona Division, Central 
Provinces, United Provinces and Madras aro tho 
principal sources of supply (Trotter, 1944, 36). 

Babul has a number of minor uses. Ail extract 
of the bark, leaves, or pods, is used for dyeing 
cotton and silk. It gives black, brown or khaki 
shades, depending on the nature of tho metallic 
salts used for after-treatment (Shroff and Trivodi, 




3. AC AC X A FA It N ESI A N A 


1. ACACIA I, EC C()1*H COE A 





ACACIA 


tiik \\Jv\i/nr ok India 


ACACIA 


Bull . Dcp. fndn.str. d* Comm., / '. 7\, A Vw Serif*. 
Xo. 7, 1*440, |). Short lengths of slender twigs 
are employed in the north for cleaning teeth. 
The spines are use 1 * I as lishing hooks and «,s sub- 
st it u 1 0 ‘s for pins. 

In some places in Sind, bahul serves as a host tor 
the Jae insert. It is said to he very valuable for 
the reclamation of waste lands, especially alkaline) 
soils. It is not a good shade tree, but- makes a 
very good hedge for protecting crops. It is also 
a very popular fuel and large (plant itics are con- 
sumed annually as firewood (cal. Val.. moist urc- 
lYcr heart wood. -41* I ( i cals, Indian fr\n\ Jitill .. A’ r ir 
Serif s. Xo. 7!>. 10.4:2, 10). 

A. caesia Willd. Syn. A. inlaid Willd. 

1). K. 1\. I. 50 . Kl. Hr. Ind.. II. 1207. 

Hind. Aiht : Mak. --('hilar ; Kurinlu. 

Lari flat, t . 

A large climber in the sub-llimalayan tract 
from tin* t'henab eastwards, ascending to 4.000' 
and found throughout India and Burma. The 
allied species A . pst ndn-i ntsia Miip is found only 
in the Andamans and .Malaya. 

According to ( iambic ( 400 ) t ho bark is used by 
t lit* Lcpchas in iSikkim as a substitute for soap 
for washing hair. 

A. catechu Willd. iVtcji Thee 

I). K. I\, J. 27; (\ l\, s : f |. Hr. Ind., 11 ,295; 
IM. IV, 1. 

Sans. Khadira ; Hind., Bkxg. Ik Mar. — Khair : 
Tki,.- Sandra ;Tam.— -Kara again ; Kan .- -Kaygali ; 
Mr km.- Sha. 

*1. catechu is a moderate si/.(»d tree. In favourable 
localities, it attains a cylindrical stem up to ;V 
in girth with a HV bole. Ordinarily it is a small 
tree with a :2-4' girth and N Iff bole, its dark 
greyish brown bark is nearly in thickness, ex- 
foliating in long narrow strips, brown or red inside. 

The tree is w idely distributed in India, from the 
Indus eastwards to Assam and throughout the 
Peninsula, particularly in the drier regions. It is 
also common in the dry plains and lower hill forests 
of Upper and Lower Burma. 

Three varieties are recognised by Plain : 

Vnr. catechn oroper : calyx, petals and rachis 
covered with spreading hairs. Pound in the 


Punjab, Uarhwal, Kumaon and Bihar ; also in 
Xorth Kanara, (Janjam and the 1 ith wady valley. 
This is the variety from which hatha or pale 
catechu is prepared in northern India. 

Var. catech uoides : calyx and petals glabrous, 
rachis puberulous. It is chiefly found in the 
Sikkim tcrai, Assam, Burma, and to a certain 
extent, in .Mysore and the Nilgiris. 

Var. snndra : also considered as a separate species 
H . *undra, q.v.) ; calyx, petals and rachis all gla- 
brous. Pound chiefly in the Indian Peninsula 
and Upper Burma and is the variety from which 
euteh is prepared in south India. 

AM 77/. I AND CUTUIl 

(PI. V. 2.) 

The most important product obtained from .1. 
catechn is catechu. This is obtained by boiling the 
heartwood w ith water. In India, two varieties are 
marketed hatha or pale catechu, and cuteh or 
dark catechu. As sold in the bazar, hatha is found 
in irregular pieces or small square blocks of greyish 
colour, which, on breaking, show' crystalline frac- 
ture. There is a very large internal demand for 
it for use in pan preparations and in medicine. 
Cuteh is marketed in the form of small cubes or 
blocks, rusty brown or dull orange in colour, and 
of coiichoidal fracture. It is used only for industrial 
purposes. Although rich in tannin, its use in 
the preparation of leather has now' boon re plated 
to a considerable extent by more suitable materials. 
However, it is still in demand for use as a dyeing 
and preserving agent. 

In Bombay, a variety of cuteh is prepared from 
the nuts of Areca catechu, which is used for similar 
purposes. 

In some of the older trees, a third substance 
called hhe.er.sal is met with sometimes in the form 
of a white powder or crystalline deposit. It is 
found in the cavities of the wood and occurs in 
small irregular fragments like bits of pale catechu 
and is readily purified by crystallisation from hot 
water. It fetches a high price and is used for 
medicinal purposes, especially for the treatment 
of cough and sore throat. 

The chief constituents of the heartwood are 
catechin and eateehutannie acid ; and catechin 
content, varies from 4 7%. In euteh, the proportion 
of catechin may be up to 17%. 
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COMPOSITION OF CUTCH* 
(For cont.) 



Indian ‘crystal' 

Burma 


ditch 

CUti'li 

Moi.-itu. o 

12*5 12-9 
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Tannin (Jfido poxvdor mot hod) 

37-3 59- 1 
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Ah 

1-4 Hi 

1 1 9 4 -2 


* Hull. imp. iw/t., Lund., 1930, 28, 433. 


Tho catcchin of A. catechu 9 n\ao called aoacateeh- 
in, is a colourless crystalline material insoluble in 
cold water but soluble in hot water. Tt molts at 204- 
205° and was given the formula C ir ,il 14 0,.. 3H a () 
by Perkin and Voshitake (J. chetn. Soc ., 1902, 

81 , 1 100). According t o Freudenberg and Purmann 
(ox Nioronstoin, 52) acacatechin is not an indi- 
vidual substance but a mixture of four isomerides. 
However, acacatechin is a comparatively unstable 
substance and is readily oxidised in solution 
mainly to catechutannic acid and some brown 
decomposition products. Catechutannic acid is 
an amorphous reddish-brown material of unknown 
constitution. It is readily soluble in water and 
alcohol, and is insolublo in ether. Purified hli versa! 
has been found to melt at 225-230° (Singh, ex 
Nieronstoin, 35), and is one of the isomeric cat- 
echins. 

KXTK ACTION 

The extraction of cutch has been carried on from 
very early times. In certain parts of India, as 
in Orissa and Gujarat, there are particular com- 
munities or castes traditionally engaged in it. 
The major portion of production is still carried 
out in small batches by villagers and their methods 
vary very little from those used centuries ago. 

Tho trees are regarded as auitablo when they are 
25 30 years old and about a foot in diameter. 
They vary very much in valuo as a source of cutch 
and tho yield depends on tho sizo and ago of the 
treos. After felling, the treos are sawn into 2-3' 
lengths ‘and tho bark and sapwood are removed 
for use as fuel. The red heartwood is chopped 
into small pieces about a square inch in sizo, and 
boiled with water iu earthen pots for about 3 2 
hours. Sometimes the red extract is poured 
over fresh chips, boiled again, and tho process 


repeated till a decoction of suitable strength is 
obtained. This is further concentrated in large 
earthen pots till it attains the consistency of a 
syrup. It is then poured into wooden frames 
lined with leaves and allowed to cool. It hardens 
into a dark brown solid mass, and is cut to suit- 
able sizes and marketed. The efficiency of ex- 
traction varies very considerably and the yield 
may be anywhere from 3-10% by weight of 
the wood. 

This is tho general procedure adopted for the 
extraction of cutch and is followed with local 
variations, wherever dark cutch is prepared by 
small manufacturers. In Burma, open iron pans 
are sometimes used for extraction and concen- 
tration. This results in the formation of a very 
dark product (Rodger, 79). 

For tho manufacture of hatha, tho concentrated 
extract is cooled, and set aside for a few days 
for catcchin to separate out. Tt is then poured 
into baskets placed over earthen pots or into 
moulds dug in tine sand. In the former case, the 
tannins are drained into the pot and crude hatha 
is left over in the baskets, in the latter case, 
sand absorbs all t he tannins and hatha is left over 
as a crystalline material. Katha is not prepared 
in Burma. 

Worth and Leather (Ayric. Lerfyvr. JN95, 2, 

No. 1) and tho Forest Research Institute (Trotter, 
1940, 250) have shown that considerable economy 
and improvement in yield can be effected by a 
few simple modifications of the crude method 
of preparing cutch. If the heartwood is con- 
verted into tine shavings, the proportion of water 
used for the extract ion of wood is reduced from 20 
to 10% or even less, and the extraction is com- 
plete in about half an hour. Iron vessels should 
be scrupulously avoided owing to the action of 
tannin on iron, resulting in the formation of 
greenish-brown compounds. It is also necessary to 
avoid all unnecessary heating to prevent the 
conversion of cateehinto catechutannic acid. The 
separation of catcchin from catechutannic acid 
is effected by taking advantage of the insolubility 
of tho former in cold water. 

Tn the improved method of small-scale hatha ex- 
traction , tho heartwood is finely chipped and boiled 
with water over an open fire in copper v ssols 
tinned inside. Tho extract while still hot is then 
strained into another vessel through fine muslin. 
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The chips arc again boiled with water, and three 
to five extractions are sufficient to exhaust them. 
The filtered extract is concentrated till it is of 
suitable consistency. Concentration should not 
be carried too far as cateehutannie acid retards 
the crystallisation of cateehin in thick solutions. 
The decoction is allowed to cool slowly and seeded 
with some crystals of cateehin, and let stand for 
several days. Some times if is necessary to reduce 
the temperature of the extract by immersing 
the vessel containing it in cold water, kalha crys- 
tals separate out and form a layer at the bottom. 

The mother liquor is filtered through fine muslin 
and the cateehin collected is washed with some 
pure cold water to romovo all traces of catechu- 
tannic acid. The pure material is collected, and, 
while partially moist, it is moulded into suitable 
forms, and finally dried. This is very pure kalha, 

A second crop of hatha is obtained when the mother 
liquor is again concentrated and allowed to cool. 
This is removed as before. The final mother 
liquor which is practically devoid ol cateehin is 
boiled down and made into cutcli in the usual 
manner. 

I’KODrCTlON AND US MS 

Messrs. Wood Products Co. Ltd., are the largest 
producers of kalha and cutcli. In their factory at 
Izatnagar ( Handily), wood is chipped by disinte- 
grators and ext racted in copper vessels with hot. 
water, under slight pressure. The extract is 
concentrated in vacuum and cooled in refrigerated 
tanks for about a week, when kalha crystallises 
out. This is separated by filter presses and 
dried. To obtain cutcli, the mother liquor is 
further concentrated in Kestncr evaporators to 
such a consistency that it solidifies on cooling. 
The products of this factory are the host avail- 
able' in the market. Their annual production of 
kalha is 350 too tons, and of cutcli. 750 800 
tons. Most of their cutcli is sold to the (Jovorn- 
ment at about Rs. 18 per cwt. and a portion 
is leserved for shipment to London against 
Admiralty orders. Kalha is sold locally at Rs. 120 
per cwt. (1044). and there is a growing demand 
for it in the internal market. 

The Bareilly factory has a contract for the sup- 
ply of 10.000 tons of timber of over 3U girth, 
per annum, from the United Provinces, and the 
demand for country manufacture is said to lie still 
greater. Production of kalha in Gwalior is some 


400 tons per annum (Bhargava, 34). Orissa 
Berar and Gujarat are also important centres of 
production. 

In the statistics of the Sea-borne Trade of India 
cutcli and gambler are classed together, and since 
the latter is not produced to any appreciable ex- 
tent either in Burma or India imports from Burma 
and exports from India may bo assumed fo refer 
to cutcli only. During the quinquennium ending 
1941-42. the average annual imports into India 
from Burma amounted to 43,800 cwt. valued at 
Rs. 7*40 lakhs. During the same period, India’s 
exports, mainly to the United Kingdom, averaged 
3,500 cwt. valued at Rs. 50.000. No katha is 
exported. 

Guteli dot's not hold a high position as a tanning 
agent as the leather produced is harsh and apt to 
contain yellow stains. Tts chief industrial use is 
in dyeing cotton and silk, and in calico-print ing. 
Formerly considerable quantities used to be ex- 
ported to Kurope, but it has now been replaced to 
a large extent by cheaper materials such as man- 
grove extract. However, there is still a small 
demand for tanning fishing nets and dyeing sails 
and mail bags. 

According to Ramnchandran and Vcnkaf arama.ii 
(.7. Sac. Di/.i'o.. Jirarlfont , 1938.54, 513) the use of 
cutcli is mainly restricted to the well-known 
Gatecmi Brown or Gut eh Brown on cotton and to 
weighting purposes in silk dyeing. In dyeing 
cotton, the material is steeped in a boiling solut ion 
of cutcli to which an addition of copper sulphate 
has been made. After working in tin* cooling bath 
for an hour or more, the material i* transferred 
without washing, but after hydro-extraction if 
desired, fo a. second nr developing hath containing 
sodium bichromate. Gatechin with copper sulphate 
gives the same shade as catcchiitniinicacid without- 
this addit ion, and by the use* of copper sulphate in 
the second ease still deeper shades arc 4 obtained. 
Gntechu Brown, dyed by tin* standard method 
employing copper sulphate and bichromate 4 is repu- 
ted to he very fast to light, to acid and alkaline 
solutions and also to bleaching powder. 

At the* present day, cut eh is probably used to a 
larger extent in jointing than in dyeing. The 
two main classes of jointing in which it finds em- 
ployment arc 4 in producing very fast steam I row ns 
and drabs, and in the madder dyed style 4 for pro- 
ducing browns in combination with red, chocolate 
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and purple. The cuteh may be printed on with 
a starch-tragucanth or British gum thickening, 
using chromium acetate as mordant and sodium 
chlorate as oxidising agent. 

Catechu may be dyed in admixture with direct 
dyes, chosen with regard to their ability to with- 
stand the action of copper sulphate and bichro- 
mate, the process being cheaper than topping with 
basic dyes. Basic dyes may be dyed on a catechu 
bottom ; the catechu acts as a mordant, the dye 
forming with it an insoluble lake, and other 
mordanting is unnecessary. 

Ramachandran and Venkataraman (lor. rit.) 
have suggested the use of cuteh for dyeing khaki 
(Indian Vat.. 20080), and have also shown that by 
coupling cuteh with diazo salts a range of bright 
and attractive shades with moderate fastness to 
most of the agencies and poor fastness to chlorine 
could be produced (Indian Vat., 2405b). 

The use of eutch in the dyeing of ship’s sails is 
said to he based on its excellent fastness and 
oil its preservative action, preventing sea -water 
from rotting cotton. Cuteh dyeings not only ex- 
hibit- greater fastness to weather conditions than 
dyeings with coal tar dyes, but they are also 
less liable to attack by mildew. The treatment 
of jute for rot -prooling with eutch and potassium 
dichromate lias recent.lv been patented (Lo\vr\, 
English Vat.. 40230ft). 

Vuntambaker and Batra (Indian For. Leaf]., 
No. 44, 1043, ^ have suggested the use of cuteh for 
colouring pulp and paper. 

Cuteh has long been used in Indian medicine. 
According to Dymock, Warden k Hooper (I, 557), 
Sanskrit writers mention two varieties, dark and 
pale. The latter is katha. the medicinal variety. 
Katha is regarded as astringent, cooling and diges- 
tive, useful in relaxed conditions of the throat, 
mouth and gums, also in cough and diarrhoea. 
Externally it is employed as an astringent and as 
a cooling application to ulcers, boils and eruptions 
on the skin. Katha also enters into a number of 
compound preparations and a few prescriptions 
are given* by "Bird wood (50). 

It is an indispensable ingredient of pa?) prepara- 
tions. In combination with lime, it gives the 
characteristic red colouration resulting from the 
chewing of pan. Continued use is said to cause 
blackening of teeth. 


Catechu, B.V. also called (Jambier. is the dried 
aqueous extract of the leaves and young twigs 
of the elimby shrub Utica ria (jambier Roxb., a 
native of Malaya. U is mainly used as an 
astringent. Cuteh or black catechu is included in 
t lie B. V. C. as a substitute. It may be disting- 
uished from the former by the fact that it gives 
no reaction for chlorophyll nr for gambicr lluoie- 
seoin. According to the I. V. L, samples of 
black catechu should not contain more than 
25% of water-insoluble residue, nr give more than 
8% of ash. 

The gum from .1. catuhu is said to be* of very 
good quality and is regarded as the best substitute 
for true gum arahic. It occurs in pale yellow tear:' 
and is said to give a thicker and better mucilage 
than babul gum. The mucilage is not precipi- 
tated by neutral lead acetate, but is gelatinised by 
the basic acetate, ferric chloride and borax. The 
gum reduces Reddings solution. It is .said that 
a large' proportion of gum arahic sold in south 
rndia is really k hair gum (Troll cr. into. 2K5). It 
is not collected separately and is genera 1 1 \ mixed 
wit h ot her acacia gums. 

TTMBEK. 

According to Pearson and Brown (I. I Hi) A. 
catechu is a valuable timber tree of the first class. 
Sap wood is thick, yellowish white 1 and is not dur- 
able. It (‘art wood is light red. turning brownish 
red to nearly black with age. A cubic foot of 
var. catechu weighs from 18-04 lb., var. catechuaidr. s\ 
511-75 lb., and var. .'Oindra. slightly more (( hi mhle . 
21)8). Ft is a hard, tough and durable tim- 
ber. 'There are several records of its Inn ing lasted 
for centuries in old temples a.nd it lias also done- 
wed I in harbour works. It is not attacked by wdiite 
ants or teredo. Generally it is similar to A. ara- 
bica but is darker in colour and heavier, with abun- 
dant chalky deposits in the vessels. Anatomi- 
cally, it differs from it in having .smaller vessels, 
brown tracts of pa rat radical parenchyma, dis- 
tinct narrow lines of terminal parenchyma and 
narrower and lower rays. A common character- 
istic is the presence of white Npccks of khcersal 
which can be seen w ith the naked eye. 

The timber seasons slowly, but wedl. Wher- 
ever possible, it should be converted green since 
dry wood is much harder and more difficult to saw. 
End splitting and cracking are the most 
common defects, especially in thick planks and 



PI. V 



2 . 



ACACIA 


Till? WKAl/rlT OK INOT.V 


ACACIA 


scantlings. It. is therefore advisable to convert it 
into either 1" boarding, or scantlings, and to season 
them for almost a year. Kiln-seasoning does not 
present any difficulties (Trotter, 1044, .*17). 

The timber is somewhat difficult to saw and to 
machine, especially if the wood is old and dry after 
seasoning. A heavy gauge plate saw with closely 
spaced teeth and shallow fillets gives the best 
results and stiff tools are required for machining 
and turning. Tt finishes and tabes polish extreme- 
ly well. Tt is much prized for posts in house con- 
struction, and also for making rice pestles, oil and 
sugar cane crushers, ploughs, tent pegs and keels 
and knees of boat s. It is eminently suitable as a 
substitute* for beech and box wood, for tools 
and tool handles, particularly for mallets and 
plane bodies. It is excellent for making spokes 
and hubs of wheels. Tt is used in the Kolar Child 
Fields for side props of shafts and gullies. It is 
also used as fuel, and furnishes charcoal of 
very good quality (cal. val. of moisture-free heart- 
wood, 54 M cals, ruffian For. Hull.. Xetr St ries, No. 
79, 1932, 10). 

Plentiful supplies arc available* in "Bengal, 

ssjun, and "Burma and generally throughout the 
Deccan. The chief difficulty, however, is t-o obtain 
timber in suitable* lengths as it is usually marketed 
in small sizes required for the Fat ha industry. In 
1937 it was quoteel at Rs. 25-2S per ton in Bengal, 
at Rs. 10-50 in Orissa, and at Rs. 50-60 per ton 
in the C. P. (Trotter, for. rit.). 

Lac can be successfully grown on A. catechu . 
But it is not use*el for this purpose te> any large 
e*xtcnt. (Jlovcr (70) describes the use eif khalr as a 
host t re*e*. It is important to note that khair should 
be* infected only in July, as it eloes not possess 
sufficient vitality during flu* late winter and the* 
early summer months to bear a lac crop. Tf either 
pa las ( Bn tea monos prnna) or her (Zizyphus jnjuba) 
brood is employed, the crop is obtainee] in Octo- 
ber e»r November and is very similar in quality 
to eithe*r pure pains eir pure Iter lac. But infection 
with kusnm (Schfeichera trijuya ) brood in July 
gives the best results and the crop is ready in 
January February. The brood takes on ext remedy 
well and the encrustation produced is equal in 
quality and quantity to that produced on kusnw. 
The progeny in turn could be used to infect 
kusum . It is further suggested that this alteration 
should be practised whenever both khair and kusum 

13 


oe*cur together anel will result in the production 
of ail extremely healthy resisant type of lac. 

A. concinna IX 1 . 

1). K. I\, r. 44;O.P. 14; FI. Br. Ind., II. 296; 
PI. IV, 2. 

Hin i). — Kochi, ritha ; Bkno. — Ban-rifha ; M.vu. 

Sh ikakai ;(U\j . - ('hikakai ; Thl. Shikaya ; Tam. 

Shikfti ; Kan. - Si ye ; Mat. ('hikaka. 

A common prickly srandent bush. It occurs in 
tropical jungles throughout. India, especially in Ihe 
Deccan and is also widely disf ributed in Burma. 
The pods contain 6 10 seeds and. when dry, appear 
brown and wrinkled : they are somewhat depres- 
sed between flic* seeds. 

The pods of this bush, shikfti, arc extensively 
used as a detergent- and flic* dry ones arc* rcgnlarlx 
sold in bazaars. In recent years, the powdered 
pods, sometimes perfumed, are also marketed. 
Shikfti is preferred to soap when taking an oil bath 
as it does not leave t lie* sk in dr\ . Soap nut, which 
has similar properties, is from Sttpitnfns species. 

The pods contain saponin (5%). Waft state's that 
the y are said t o lie* used in northern Bengal for 
poisoning fish. 

The tender leaves, which arc acid, arc* made 
use of in ehutiicys. The bark is used for tanning 
fishing lines. 

A. dealbata Link. Sii.vkr Watti.k 

D. E. P., I. -Hi ; (!. P., 2 ; Troup, II, Fig. 171. 

A . dealbata is an evergreen tree, native to Tasma- 
nia and South Australia. It is now regarded as 
a \ ariet v of A. decurrvns. It was introduced on the 
Nilgiris in 1H40, where it has become naturalised 
and is now a cha raet erisf ie feature of tho 
vegetation from 5000' upwards. It lias also been 
planted on the Himalayas (Simla, Naini Tal and 
Almora Hills) chiefly between 6000 S000\ It. 
suffers considerably from snow-break, but. re- 
generates through its numerous root-suckers. 

Oil the Nilgiris, A. dealbata reaches a height of 
over 40' and attains a girth of over 4'. Its bark 
is somewhat thinner than that of A. (fecitrrcns and 
is silvery grey in appearance. Tho young shoots 
and foliage are also of the same colour. Jt. blooms 
profusely, producing large quantities of yellow 
flowers. The pods are broader and less constricted 
betwoon tho seods than those of A . decurrens % 
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The tree lias extraordinary powers of repioduc- 
tion through its spreading root -suckers and is of 
great value for clothing unstable hill slopes. Tt 
serves as an underwood to eucalyptus, and has 
been found to have a powerful nitrogenising action 
on the soil (Troup, TT, 404). 

The bark has only one third the tannin content 
of that of,l. decurrens. Tn South African experts, 
therefore, it is prohibited to Jet this bark pass for 
the true Black Wattle. The tannin content of 
Nilgiri bark varies from JJ 15%, at a moisture 
content of 10%. However, it could be used along 
with divi-divi and myrobalans (C'houdary, T)( p. 
Indvslr. Madras JivlL. No. 3, 1027. 13). 

The gum of A. dealba ta is the best Australian 
substitute for gum arabic. Tts limber is not of 
much value and is only used for fuel. The tree 
is cultivated in the south of France for the sake 
of its flowers which are highly scented. Mimosac 
perfume of good quality is obtained firm them 
by extraction with volatile solvents (Puncher, 
281). 

A. decurrens Willd. ( Ikekn Wattle 

1). E.P., I, Mi. 

Ail evergroen tree, reaching a height of MV- 
The bark is generally olive green, but is dark grev 
on older trees. The pale yellow flowcis are less 
plentiful and less scented than tlo.se of A. dial- 
ba la. 

The tan-bark yielding species on the Nilgiri* 
was formerly considered to be A. denim ns. But 
it has now been shown to he A . rnollissima (Fdwmds. 
Inc. fit. ; also ride Imp. Inst., London. Tanning 
Materials of the British Empiic. 1U29. 22). 

The hark of A. decurrens is also rich in tannin 
(30 41% at 11% moisture content . ( houdarv. lor. 
eit.. 12). Plants are now being gi own on the Nilgiris 
from seeds imported from 8. Africa. 

A. famesiana Willd. The Cassie Flower 

D. E. P., I, 48 ; C. P., 14 ; FI. Br. hid., II, 202 : 
PI. IV, 3. 

A thorny bush or small tree reaching a height of 
15'. The tree begins to bear flowers from the third 
yoar, chiefly from November to March. The fra- 
grant yellow globose flowers are the sourc e of the 
much valued eassie perfume. A mature free is 
said to yield 2 lb. of flowers per season. 


>k i mu a ACACIA 

The plant is regarded as a native of tiopiral 
America and is cosmopolitan in the tic pics. It 
has now spread itself throughout the gicuter [ml 
of India. Bunn a and Ceylon. It is often cultivated 
in guldens. Tn northern India, it sometimes glows 
gregariously in the loose sandy soil of river beds. 
In the plains of the Punjab, it grows well on pure 
sand, in fairly dry places, and would probably do 
well for checking erosion (Troup, II, 452). 

A. famesiana as well as its variety lavrwia, 
are extensively cultivated in and around Cannes 
(southern France), which has become the centre 
for the production of the perfume. The perfume 
is chiefly extracted in the form of a concrete or 
pomade. The macerated flowers are placed in 
melted purified natural fat and allowed to stand 
for several hours. They are then replaced by 
fresh ones and the process is repeated till the fat 
is saturated with the perfume. Ft is then melted, 
strained and cooled. This constitutes the pomade. 
The odour is that of violets, but much more 
intense. 

The ‘ absolute 1 is prepared by mixing the pomade 
with alcohol (4 -0 lb. in a gallon) and lolling it stand 
for 3 4 weeks at about 25°. The alcohol is then 
separated and distilled over when the extinct is 
obtained as a tine olive -green liquid strongly 
smelling of eassie flowers. This is very sensitive 
to exposure and should bo carefully preserved 
oul of contact with air and light. The fatty residue 
still contains some perfume and is used for making 
brilliant ine. etc. An inferior oil is obtained by 
the distillation nr solvent extraction of flow c is. 

Poucher (J05) mentions that a well known 
French firm is exploiting a forest of hushes in 
Syria, near Beirut. The concrete is extracted on 
the spot and sent to Crnssc (8. France) for the 
production of the absolute. It is said that for 
some years the perfume was manufactured in India 
and exported, but the trade was soon lost (Bmkill. 
I, 21). 

The ripe pods contain 23% of tannin (Burkill, 
lac. rit.) and the bark is also used for tanning. The 
tree yields a gum, but this is usually marketed 
with other acacia gums. The pure gum is not 
wholly soluble in water, and with 90% water, it 
gelatinises spontaneously. It is reported to be 
suitable for confectionery. The lea M’s are said to 
lie used as a substitute for tamarind in chutneys. 

The plant makes a good fenco. 
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A. ferruginea DC. 

1). E. V., 1, 50 ; FI. Br. lnd., II, 205 ; Beddomo, 
I, PI. 51 . 

Mar. — Paitdhra-khair : Giu . — Kalya ; r T kj 
Ansandra \ Tam. Veh'dam; Kan. JJaani. 

A medium-sized tree, attaining a height of I 2 
14 and a girth of 2 3'. 

It is found in Gujarat, Berar and the Northern 
Girears and is moderately eoiinnon in the Deccan. 
Konkan. the Carnatic and the eastern slopes of the 
Western Glints. It occurs also in the dry forests 
of Ceylon. The tree is scat tered in thorny forests. 

The wood is very heavy, st might -grained, and 
very euarsc-textmcd (sp. gr.. OOS; air-dry wt., 
1)3 lh. per e. ft.). The sapwood is wide and yellow- 
ish white. The heart wood is olive-brown, turn- 
ing darker with ago. Jt is anatomically featured 
by very large vessels, plugged with reddish brown 
gum and encircled by a narrow halo of parenchyma, 
broad conspicuous vessel line's along the grain 
and narrow rays (Pearson and Drown, I, 450). 

With considerable care, it can be seasoned well. 
The sapwood is perishable, but heart wood is dur- 
able even in exposed situations. Jt saws well 
and lends itself to turnery, but not so well as ,1. 
a rah lea. 

The wood is mostly used for cart wheels, posts 
and beams and for agricultural implements. The 
bark and the pods possess astringent properties. 

The tree also yields a gum similar to gum ara- 
hie. 

A. jacquemontii JJenth. 

D. K. I\, l, 51 ; C. I\, 14 ; FI. Br. lnd., II, 203. 

J’un.1. — Kikar, bahul, hat aid ; Bajlo tana 
fiotdi, f/tilli bouli : Guj. -fiatahaidi . 

A busby thorny shrub with sweet-scented yellow 
flowers. found in the plains of the Punjab. Sind, 
Kajputana and northern Gujarat and extending to 
the drier regions of Ceylon. This is one of the gum- 
yielding acacias. The bark is used in Dajpulana as 
a tan and imparts to leather a brown or black 
colour. The brandies are lopped for fodder. 

A. latronum Wiild. 

D. E. P., I, 51 ; FI. Br. Ind., II, 29(> : Brandis, 
Fig. 115. 

Tam . — Karodei ; Tel . — Paki lumma. 


A gregarious thorny shrub similar to A. plavi- 
fruus, but smaller. The trunk rarely grows to r> # . 

Jt is common in the drier parts of the Deccan. It 
often grows on bare gravelly soil, both on Hat 
ground and on the lower hill slopes, where 
it may perform a useful function in preventing 
erosion and in protecting young plants from 
injury by browsing. Jt is itself browsed by goats 
in spite of the formidable protection afforded by 
its thorns (Troup, 1J, 451). 

The (juantity <>f wood is small, but bard. It 
forms excellent fuel. Jt is said to be used for tent 
pegs. 

A. lenticularis Buch. Ham. Svn. A. hnticulari * 
Mam. 

J>. E. I\, I, 52; FI. Br. lnd., II, 2911; Brandis. 
Fig. 117. 

K I'M AON- Kh in . 

A small tree, found in the siib-Himulayaii tract 
from Kumaon to Sikkim. It is met with also in the 
drier areas of the peninsula and in ( 'ey Ion. 

The wood is hard (wt . (>S lb. per e. ft.) and is used 
for building carts, and for agricultural implements. 
The timber is said to be attacked by white ants 
(Dailies, 330). 

This is also a gum-yielding species. 

A. leucophlcea Wiild. 

I). E. I\, i, 52 ; C. I\, 15; FI. Br. Ind., II, 294 ; 

PI. IV, 4. 

1 1 j n i ) . Sa fed k i ka r : B E N a . Sa fed ha but ; 

Mar. /ffirar Gilt. Uarihacal ; Tel. Tdla 
fmna : T\.\i. I rlrat/ahnn ; Kan. IiUijaH : Mai,.- 
PaUarha t at/a marant ; IlncM. — Tana uny . 

A moderate-sized tree, ordinarily up to 3' in 
“irt h with an S 10' hole. It is smaller in very dry 
I >calities. and the stem is crooked and gnarled. It 
Jins strong, straight, white spines, nearly an inch in 
length. The Imrk is light -yellowish grey to nearly 
white and light rial inside. It is smooth and ex- 
foliates in iricgular scales. 

The tree is very charact eristic of dry regions* 
It is found in the plains of the Punjab and through- 
out the dry forest tracts of the peninsula. It occurs 
also in the dry zones of Burma. 

The wood is modorately Jioavy, coarse-textured, 
and the grain is interlocked irrogularly (sp. gr., 



ACACIA 


THE WEALTH OK INDIA 


ACACIA 


0-71 ; air-dry wt., 45 lb. per c. ft.). The sapwood 
is yellowish -white and heart-wood is brick-red, 
ageing to reddish brown with darker streaks. 
Anatomically it is featured by large vessels which 
are frequently occluded with gum, broad bands of 
parenchyma alternating with narrow bands of 
dense fibrous tissue and rather narrow rays (Pear- 
son and Brown, 1, 444). 

The wood seasons well. It is not very durable, as 
the sap wood is liable to attack by borers. It is 
difficult to saw. especially when dry. it does not 
machine as well as babul, but with care planes to a 
good surface and takes a good polish. 

The tiinbor is strong, hard and tough. It is com- 
monly used for agricultural implements, oil mills, 
carts and cart wheels, and for turnery, it is every- 
where used as fuel (cal. val. of moist urc-free heart - 
wood, 4 m«S() cals, Indian l 1 ' or. Hull.. Mvtc Nvrins. No. 
Tit. In32. 10). 

The hark is used for tanning. Hooper (Agric. 
Litltjtr, Mm2, 9, 20) has found the tannin content 
to vary with the locality from which the hark is 
obtained, e.g. Dehra Dun hark, 9% ; .Mysore bark, 
21%. However, it is commercially inferior to A. 
arabicct hark, it is also employed as a tan in Java 
(Blirkill, I, 22). The bark yields a fibre when it is 
steeped in water and beaten. This is used for fish- 
ing nets and coarse cordage. It is said to he used 
in the preparation of spirits from sugar and palm 
juice. It appears to act as a clarifying and flavour- 
ing agent. lienee the tree is also known as slut rah 
la feikar , or distiller's acacia. 

The gum is used in indigenous medicine. The 
young pods and seeds are eaten, and in times of 
scarcity ovon the bark is ground and mixed with 
flour. The pods are generally gathered for fodder. 

A. melanoxylon IT Br. Avstkaijan Blackwood 

D. E. 1\, I, 53 ; C. P., 2 ; Eyson. II, PI. 93. 

This is a large evergreen tree of Tasmania and 
South Australia. It was introduced on the Nilgiris 
in 1840 and has become naturalised. The tree lias 
not succeeded anywhere in the north (Parker, 105). 
In India, it roaches a height of 80', but rarely a 
girth of over 5' and has usually a straight bole. 
However, it is slowly dying out, partly owing to its 
susceptibility to the attacks of a Loranlhvs, and 
partly becauso it does not coppice well. 


The timber is dark brow n and beautifully mottled’ 
and is niueh valued in Australia for furniture, rail- 
way carriages, etc. On this Nilgiris, it is chiefly used 
for firew ood. 

The bark contains 7% of tannin and is of no 
commercial value (Troup, II, 405). 

A. modesta Wall. 

!>. E. I\, T, 53 ; C. I\, 15 ; El. Br. hid., 11, 290 ; 
Indian For., 1918, 44 , PL 25. 

Vvxj.-Phulai. 

A moderate-sized thorny tree which attains a 
height of 20 30' and a girtli of 10 12'. The bark 
is rough, with several irregular cracks. 

It occurs more or less gregariously in \h* suh- 
Himalayan tract and the outer Himalayas from 
Jammu westwards, in the Salt Bunge, and the ele- 
vated portions of Kind-Sugar Doab and the lower 
hi Us of Hazara. 

The wood is very heavy, straight -grained and 
fine-textured (sp. gr., 0*97 ; air-dry wt., 02 lb. 
per c. ft.). 

The sapwood is w hite ; the heart wood is russet- 
coloured. with a greenish cast often with darker 
streaks. It is anatomically characterised by 
medium-sized to small vessels occasionally occlud- 
ed with deposits of light yellowish-brown gum, 
parenchyma forming a narrow' halo about the 
vessels and narrow' rays which form a conspicu- 
ous fleck on the radial surface (Pearson ami 
Brown, I, 451). 

The wood is strong and extremely hard. It is 
durable oven in exposed situations. The timber is 
difficult to saw, and does not lend itself well to lathe 
as the surface is liable to fray. 

The timber is often used for cane crushers, Per- 
sian wheels, cart wheels and agricultural imple- 
ments. It is also employed as fuel. The forests 
liavo been deploted for firew ood and only coppice 
wood si now available. The larger trees have 
mostly disappeared except in cultivated lands and 
around villages (Pearson and Brown, loc.cit.). 

The tree yields a translucent and pale yellowish 
gum, but in small quantities. In northern India, 
this is mostly employed in medicine. In the 
Punjab, the tender twigs aro used for cleaning 
teeth. 
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A. mollissima Willd. The Black Wattle 

l). E. 1\, I, 47 ; C. 1\, 2. 

A. mollissima closely resembles A. decvrrens in 
its habit ami is sometimes considered to be merely 
a variety of tin* latter. The main difference lies in 
the shape of the leaflets which in A. mollissima are 
short . obt use, 2-3" long and closely spaced, while in 
A. dn'urrcns they are narrow, 11-4" long and widely 
spaced. The leaves of the former are dark green, 
whereas those of the latt er arc yellowish given. 

A. moll issivta is also a native of southern Aus- 
tralia and Tasmania. It is the principal species 
grown in S. Africa and is the chief source of the 
watt le bark of commerce. It was introduced into 
India, about the year 1840, along with A. dealbata , 
mainly to provide fuel, of which there was then a 
shortage, it thrives only at elevations of 5,000- 
7,000', where there is a well distributed rainfall 
of about no inches per annum. It is now' grown 
on the Nilgiris, the Palnis and in Travaneore, 
but nowhere to any considerable extent. It is 
also met with on the highlands of Ceylon, but 
does not appear to be suit ed t o Burma. Some trees 
are also found in tea estates as w ind breaks and 
shade' trees. 

A. mollissima is fairly easy to grow. Areas w'ilJi 
moderately deep and well-drained soil, protected 
from severe wind and frost, should be selected. 
According to Griffith (cx Baghavan, 27) there are 
about 8,500 acres oflund in the icserved forests of 
thcNilgiri district suitable for its cult ivation. Seeds 
from mature trees retain their germinating power 
for two years. Germination is slow' on account 
of the hardness of the testa. Hence some pre- 
treatment is necessary. This is generally done by 
soaking them in boiling w'ater and allowing them 
to cool in contact with it for about 24 hours. The 
seeds are then dried and are ready for sowing. 
Nursery seedlings are planted at an espacement of 
0'xtV. They grow r rapidly, and at the end of the 
first year, they are 3-5' high, when thinning is 
carried out, leaving (500 plants per acre. At the 
end of the second year, when the plants are 7-10' 
high, another thinning is carried out and the stock 
is further reduced to 300 per acre and maintained 
at that figure. Difficulties duo to hybridization may 
be overcome by laising plantations from pure im- 
ported seeds. 


In South Africa, the hark is expected to be ready 
for harvesting at the end of 8 years, but in India 
perhaps the period may have to be extended to 10 
years. The net yield per acre is estimated at 4 I ons 
of bark, and 20 tons of timber. Considerable care 
is necessary in stripping and drying the bark. No 
portion of the inner surface of the bark should bo 
exposed to the sun, as it leads to discoloration. 

WATTLE BAKK 

Edwards (Indian For . Leajt No. 70, 1045, 0) 
gives the average of several recent analyses of 
Indian black wattle bark : tannin, 35% ; non-tan- 
nins, 10% ; colour, Rf>, Yf>. If. has nearly the 
same tanning qualities as the imported bark. 

Wattle bark as a tanning material appears to 
have entered the European market in 1008 and its 
exceptional merits were immediately recognised 
by t lie tanning industry in England and on the 
Continent. It contains an astringent catechol 
tannin and lends itself part icularly to sole-leather 
manufacture, but it can also he used very success- 
fully for light leather. Wattle leather is tirm and 
durable. 

Although classed as a rapid tanning material, it is 
stated that the leaf her is much less red than that 
obtained from many other catechol tans. The solu- 
bility of wattle tannin compares very favourably 
with that of other commercial vegetable tannins, 
and the temperature and concent rat ion of ex- 
traction an* not such important factors as in the 
case ot quebracho (Imp. Jnst., London, Tanning 
Materials of the British Empire, 1D2D, 6). The tan 
liquors produce very little acid on fermentation, 
and in consequence do not plump well. Wattle, 
therefore makes a good blend w ith acid producing 
tanning materials, such as myrobalans (Tmninalia 
chebvln). 

Since its use became extended, there was a rapid 
increase in demand for tin* bark and the greatest 
development of t he wattle* has lakeu placein Natal, 
which has extensive areas eminently suited to its 
cultivation and a plentiful siqjply of cheap labour. 
The area under w at tle which in 1908 was 30,000 
acres expanded to 223,000 acres in 192 J, and to 
231,000 acres in 192(5. The total exports of wattle 
bark from South Africa which in 1908, was 24,900 
tons increased to 83.(500 tons in 1921, valued at 
£570,1(50, and in 1920 to 123,400 tons valued at 
£917,200. The figures for 1921 and 1926 include 
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the export of extract as well, and for purposes of 
calculation, l ton of extract is taken as equal to 
21 tons of bark. The present value of the industry 
may lie assessed at a conservative estimate, at 
.12,000,000 a year, of which more than half the 
money is by the export of hark and extract (Tan- 
nin# Materials of the British Empire, 0). 


WATTLE VROUI’CTION IX SOUTH AFRICA JN RECENT YEARS 


Ymr 

Park 

('Tons) 

Trice per 
ton 
£ 

Kxtrui't Trice per ton 

(Tons) t’ 

’30 . 

. 74,1 <)f> 

4 14 10 

34,230 

12 10 0 

'37 

OS. 452 

0 4 2 

40.804 

It 10 o 

’as . 

. 04,050 

7 0 0 

20,i l 5 

15 14 o 

’30 . 

. 1)7,055 

7 2 o 

4i,2:t7 

14 18 o 

’40 . 

. 72.522 

7 10 o 

58.002 

10 7 5 


In South Africa, the cultivation of 1 ark is entiiely 
in private, hands and government inspection and 
grudiug of bark intended for export was inaugu- 
rated in 1013. In East Africa, t lit* industry is 
further controlled hy strict government regulations 
in order to ensure that hark of good quality only is 
produced and exported. 

Air dried Natal Imrk contains usually 10-12% 
of moisture and is shipped in bags or bales either 
as slick hark, chopped hark, compressed hark, or 
shredded or ground hark, and each hale or hag 
averages 100 II). net wt.of hark. According to 
(’rail) (ex Edwaids, lor. rif .) trade samples gave 
tannin, 34 00 (depending on the grade) ; mois- 
ture, 12* f> ; soluble non-tannins, 10* 5-11*5% ; and 
colour, U 0 ■ 5 1*5 and Y 0 7 units ; and there is 
an appreciable fall in red as the grade rises. 

In 1010, Natal also started the production of wat- 
tle hark extract, hy leaching and subsequent con- 
cent rat ion in evaporators and finally in vacuum 
pans (Bull. hup. Inst., Loud., 1016, 14 , 500). The 
extract, now forms an appreciable proportion of 
the total export of wattle. It is also called mimosa 
extract, a solid with a guaranteed tannin content, 
of 00%, while it frequently reaches 03%. The 
red units of colour have been reduced from 3*5 in 
1031 to 1*5 in 1041 (< x Edwards, toe. rit.) whereas 
the other qualities remain unchanged relative to 
bark. 

Wattle hark does not seem to have been employ- 
ed in Indian tanning practice till tlu* year 1015. 
During the first World War when the demand ldr 
hides was at its height, aruruw (Cassia aiirirvlata) 

1 6 


and konan (Cassia fistula) hark became so very 
expensive or scarce, that an experimental order for 
wattle 1 was sent to South Afi ica. Its use was popu- 
larised hy the Leather Trades Institute 1 and tann- 
ers soon learnt how to employ it and further 
supplies began to fie>w in. During the slump of 
1020-21, imports began to drop, hut when t rade 
revived, they increased considerably until 1020, 
when practically the whole of the hides tanned in 
south India was either entirely or eh icily wattle- 
tanned ((hit brie, J)rp. Industry Madras , Bull., 
No. 40, 1034. 54 & 104). 

Its use in the north also has been gradually 
expanding, owing to the difficulty experienced in 
obtaining sufficient quantities of babul hark at the 
tanning centres (ride A. arabica). The situation 
became very acute in recent years owing to the 
greatly increased war demands, and in Cawnpore 
and Calcutta all the controlled tanneries had to 
work with impoited wattle bark. As a result of 
the large expansion of the tanning industry in 
India, and the advantages in working with wattle 
to which Indian tanners have now bceomo accus- 
tomed, the import from South Africa is not ex- 
pected to decrease considerably below tho 1940 
level. The shift, if any, will probably he towards 
increasing imports of extract, which in 1938 am s 
182 tons, and in 1940, 1,231 tons. 


AVKKAOK 

ANNUAL IMPORTS OF 

WATTLE HARK 

Quinquennium 

Quantity 

A ulue in 


It*, per ton 

ending 

iii tons 

luklis of rupo 

L'X 

(o.i.f.) 

23 24 

1.200 

J * 18 


OS 

*28-29 

7,1160 

J 2* 1 1 


172 

*33-34 

11.307 

14*30 


120 

*38-39 

10,083 

17-94 


107-5 

13-44 

33.708 

47 05 


141 


Wattle bark is subject to a revenue duty of 3%. 
The price in the internal market lias risen from 
Rs. 140- 154 per ton in 1940 to Rs. 200 por ton 
in 1944. 

In South Africa, it is estimated that of the total 
receipts. 56% is derived from the sale of the bark 
and the balance from the timber, which is used for 
mine props and as fuel. The Avood is suitable for des- 
tructive distillation. In this respect it compaies 
favourably with European and American hard- 
woods. The charcoal produced has high calorific 
value and is fit for domestic use (Sudborough and 
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Watson, J . I ndim Inst. Sci., 1020-21. 3, 2SS). 
Straw hoard of fair quality can ho produced from 
the spent hark and wood* (Bull. imp. Just.. Lund.. 
1017, 15, 400 ; 1010, 17, 247). 

A. pennata Willd. 

L>. E. P., 1, 54 ; (\ P., 10 ; Ei. Br. Ind., 11, 207. 
Kind. — Ada ; Mak. Shew hi ; Mal . — Karecucha 

A large, thorny climbing shruh, found through- 
out India and Burma in situations which are not 
too dry. It ascends to 5,000' on the hills. 

1 he hark contains 0% of tannin (Hooper, A yrir. 
Lvdyvr. 1002, 9, 20) and is used in Bombay for tan- 
ning fishing nets. It produces stiff leather of 
somewhat harsh structure and reddish brown 
colour (Bull. imp. Inst., Loud ., 1025, 23, 150). 

A. planiirons Wight & Am. Umiikkijji Thorn 
I). E. I\. I, 54 ; FL Ur. Tnd., ] 1 , 203. 

Tkl. ( luduyv tlnvmma ; Tajyi. — Kodairdaw . 

A small gregarious tree with Hat umbrella-like 
spreading branches, found in M>utli Deccan (Salem, 
Madura, Tinnevelly and Travaiuore) and Doylon. 

'flic wood is hard and heavy, and is used for 
agricultural implements. It yields good fuel and 
lor this pur pose, it is imported into south India 
from Ceylon. 


The tree yields Australian gum. 'which is prim 
cipaily an arahogalactan. An extract of the hark is 
said to he equal to the best Indian catechu. 

A. senega! Willd. 

D. E. r., I, 55 ; C. 1\, If, ; PI. Hr. Ind.. 11, 205 : 
Brandis, Pig. 1 1 0. 

isiND Khv r : Ba.iittana Kumta. 

A small thorny tree, reaching a height of 10 15' 
and a girth of’ I 2'. Tim hark is pale and smooth. 
The J lowers are white and fragrant. 

It is found on the dry rocky hills of Sind, in 
south-east Punjab, in the northern Aravalli hills 
and other parts of Bajputana. It is abundant in 
the Sudan. Central Africa and Senegal. It is a hardy 
species, surviving under most adverse conditions. 

This tree yields the true gum arahie, which is an 
important art icle of commerce. In India, this gum 
is mixed with other acacia gums. The gum exudes 
from cracks in the hark of wild trees. In Africa, it 
is regularly tapped from trees which are about six 
years old by making narrow transverse incisions in 
the hark in February and March, in about a. 
month, tears of gum are formed on the surface and 
are gathered. 'File trees are also cultivated over 
very large areas, as at Kord of an in the Sudan. 
The gum of wild trees is not, a uniform product 
and is somewhat darker in colour. 


Pods are used as fodder for cattle and goals. 
They are also said to contain tannin. 

A. pycnantha Benth. Culdiox Watti-k 

D. E. P., I, 55. 

A native of South .Australia where, along 
with A. mothssrma, it constitutes the chief source 
of tan hark. It is a smaller tree than the latter 
and the hark is thinner. It is also said to he a 
less hardy species and has not found favour in 
South Africa. Experimental plantations are being 
raised on the Nilgiris. (Edwards, tor. rit ., 3). 

'Fhe species is very rich in tannin. Analyses 
huvo been recorded which show up to 50% of 
tannin in the air-dried material ((hmidary, tor. rdf., 
12). I ho best commercial hark has an average of 
above 38% (Imp. Inst., London, 'Fanning Materials 
of tho British Empire, 1020. 12). Hooper (Agrir. 
Ledger, J902 ; 9 , 24) records 34 % for a sample 
obtained from the Nilgiris. 
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After collection, the gum is carefully freed from 
extraneous matter, sorted, and sometimes ripened 
in the sun Indore it. is despatched for export-. 'I he 
Senegal gum is somewhat yellowish in colour and 
some of the tears are also vermiform in shape. It 
finds its way into t he ( ‘out mental market through 
the port o! St. Louis. Kordofan gum is mainly 
shipped from Egyptian ports to England and the 
l T .S.A. The ‘ ripened * or bleached variety occ- 
urs in rounded or ovoid tears, over an inch in 
diameter, and also in broken angular fragile ids. It 
has several line cracks on the surface, which make 
it opaque. The tears are nearly white or pale yellow 
in colour and break readily with a glassy fracture. 
The natural Kordofan gum has fewer cracks and is 
more transparent. It is yellowish or pinkish in 
colour, and the tears vary much in size. 

The gum is almost odourless and has a bland 
taste. It is nearly completely soluble in an equal 
weight of water and gives a translucent, viscous 
and slightly acid solution. It is insoluble in 90% 
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alcohol. The aqueous solution, when diluted with 
water and allowed to stand does not give a gummy 
doposit. A 10% solution is slightly iaevorot-atory. 
A 1% solution does not give a precipitate with 
neutral lead aeetato, and is not coloured by iodine 
solution. Gum of pharmacopoeia! quality should 
give no re action with ferric chloride. 

It is mostly used in medicine as demulcent and 
as an emulsifying agent ; also for making mucilage 
(see under A. arahica). The substitution of other 
acacia gums fulfilling the specifications is also per- 
mitted. It is also an ingredient of most forms of 
confectionery of Western make. The common 
adulterants are artificial gum prepared from starch, 
and the cheaper varieties of acacia and other gums. 
Some of the genuino gum is imported into India 
from Africa and re-exported to Europe and 
America. 

Th ' tree is readily browsed by camels and goats. 
The heart wood is nearly black and is used for making 
weaver’s shuttles. It is a good fuel. 

A. suma Buch.-Ham. Syn. A. suma Kurz 

D. E. P., J, 00 ; El. Br. Ind., 11, 294 ; PI. Ill, 3 

Beno. — Sai-kanta ; Mar. — Kamtiya ; Tel. 
Telia sun dra ; Kan. — Muyali. 

A medium-sized tree with white bark exfoliating 
in papery Hakes and marked at intervals by hori- 
zontal patches of darker colour. It is found in 
Bengal, Bihar and western Peninsula, and prefers 
moist localities. The wood is similar to that of 
A. catechu. It is not much used except as fuel. 
The hark is used as a tan and cut eh is said to he 
prepared from the heart wood. 

A. sundra DC. 

I). E. P., 1, 60; FI. Br. Ind., IT, 295; Ph 
111, 4. 

Mar. — Lai khair ; Tel. — Sandra ; Tam . — Kara n- 
tjali ; Trade Hod cutch. 

This plant was formerly regarded only as a variety 
of A. catechu but it is now considered to be a dis- 
tinct species. It is a medium-sized tree, 20-25' 
high, growing in Coimbatore and the Deccan, 
north of the river Krishna, common in Kanara, 
Konkan. Kathiawar, Rajkot, Gujarat and Raj- 
putana. It is found to thrive in dry localities on 
rocky soil (Chowdhury, Indian For., 1945, 71 , 3(58). 
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The wood resembles that of A. catechu hut is 
mn eh harder. In anatomical features, it differs 
from it in having smaller pores, and more abundant 
gummy deposits in various types of its cells 
(Chowdhury, Indian For., 1944, 70 , 304). 

The wood is used for beams and posts and agri- 
cultural implements. Cutch and katJui are ex tract od 
from the heart-wood. During the last War, much 
difficulty was felt in obtaining lignum -vitae 
(Guaiacum officinale Linn.), which is usually used for 
propeller tail-shaft bearings. The timber of A. 
sundra was found to be a very good substitute as it 
compares favourably with lignum-vitjp in ha rdness, 
crushing strength and other properties. Chowdhury 
(loc. cit. ; Foster, Indian For., 1944, 70 , 371) gives 
the following comparison between the two woods : 



Lignum -vitje 

lied cutcli 

s p- 

1*17 -1-33 

101 

Air-dry wt. por r. ft. . 

72-82 1l>. 

71 lb. 

Max. crushing strength per sq. 
inch 

10,480 H). 

14,9001b. 

Hardness, end and side, as 

04% 

407% 

compared with touk. 


Considerable trade in red cutch is carried on in 
Bombay under the name ‘ Red ebony ’ and tho 
chief source of the wood seems to be Baria state in 
Gujarat (Chowdhury, loc. cit.). 

Acacia, False or Locust —see Robinia pseudacacia 

ACALYPHA Linn. Euphorbi acka e 

A large genus of herbs and shrubs, comprising 
some 400 species, found throughout, t lie tropics. 
Some are cultivated in gardens for their orna- 
mental foliage and catkins. About nine species 
are found in India, and a few are medicinal. 

A. fruticosa Forsk. The Btrch-Leaveo 

Acalypha 

j). E. P., I, 02; FI. Br. Tnd., V, 415. 

A bushy plant, 4-8' high, occurring throughout 
the Deccan peninsula, Ceylon and tropical Burma. 
An infusion of the leaves is regarded as a stomachic 
and alterative. 

A. indica Linn. Indian Acalypha 

1). K 1\, I, 02 ; FI. Br. Ind., V, 416 ; ]']. VI, 1. 
Sans. Ifarltu-inanjari ; Hind. & Mar.- Kvppi, 
kholli ; Bjsnu. Mvklajhuri ; - JJadann ; 

Tki..~ Kvppirhellu ; Tam. & Maj ..—Kuppuimtni ; 
Kan. — Kuppi aida. 
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A small animal shrub (1-2' high) occurring a* 
troublesome weed in gardens and road -sides 
through-out the jdaius of India. 

According to t lie B.LM5, the fresh or dry j»l:i lit- 
is a gastro-intestinal irritant, and has been used 
as a substitute for ipecacuanha. A decoction of 
the entire plant in doses of i-1 oz. is used by hakims 
as a. sate and speedy laxative. In cases of const i 
pat ion in children, the bruised leaves, introduced 
in the manner of a suppository, invariably give 
relief. The juice of fresh leaves is a reliable emetic 
and lias been found useful in eases of croup (Kanny 
Lull Dev, 5). 

The leaf of the plant, ground with common salt, 
quick lime or lime juice is reputed to be a parasiti- 
eide and is applied externally. Koinan (1919, 13) 
found t hat a paste of the leaves with lime juice was 
beneficial in early eases of ringworm but had no 
elfect in chronic cases. According to Cains and 
Mhaskar, the plant is quite ineffective as an anthel- 
mintic (Indian J. wed. lies 1923, 11, 109). A. 
panicnlata Miq. is sometimes used as a substitute 
for A. indim (Dymoek, Walden & Hooper, III, 291). 

Earlier work on the plant indicated the presence 
of an alkaloid ‘aealyphin’ (Dymoek, Warden & 
Hooper, III. 293). Kimington and Roots (Vndrr- 
slv.poH J . ret. Sci. <1? Aniw. Indnstr.. 1937. 9, 193) 
have found if' to contain a cyanogenef ie glueoside 
and triacotonamine, possibly a degradation product 
of the former. The glueoside crystallises in two 
forms, thin hexagonal plates (m.p., 182— F) and fine 
silky needles (m.p., 108°). Hie HCN content is 270 
mg. per 1 00 g. 

titcyn {Chew. Abdr ., 1938, 32 r 8017) found that in 
addition to 1FDN the plant contains other subst- 
ances which cause intense 1 , dark ehocolaf c-browu 
discoloi at ion < >f lilood, and gast >ro-intest inn I irrita- 
tion in rabbits. 

ACAMPE Lindl. Okoiiiimcuak 

I). E. l\, I, 94; FI. Ur. Ind., VI, 51. 

This is a small genus of epiphyf ie orchitis usually 
with very long and stout stems. There 1 are about 
a dozen specie's, mostly found in India. Malaya, 
China and Africa. A. tritjhfiana Linell. (=_„•! prae- 
morsa Blatter & McCann) is found throughout Ben- 
gal, the westeTii Peninsula and (Vylon. Aeeoreling 
to Kirt. & Basil (IV, 2 til) the plant is a bitter 
tonic anel is used in rheumatism. 


ACANTHUS l.inn. Aimntii \ck.\k 

D. E. L\, J, 99 ; FI. Br. ImL, IV, iso. 

A small genu* of xeropliilous plant s w it li thorny 
leave's including about 25 species found in the* 
Mediterranean region, tropica! Africa, and east- 
ward sin tropical Asia and Malaysia.. .1. iliri folium 
Linn, is an e'vergive'ii spinous herb, found in tbo 
mangrove's of the* Indian peninsula, Bengal anel 
Burma.. Chopped and bruised, it may be led to 
cattle (Paranjpye, Ayric - «/. India.. 1920, 15. 350). 
In (<e>a, the leave's are reported to be* usee I Ibr 
fomentations in rheumat ism and neuralgia (Bur- 
kill, I, 27). 

ACER Lii Acuiiaouak 

Acer is a large genius (150 specie's) most ly of 
tree's and a few shrubs, including the we*llkne>\vn 
maple, distributed in the nortli tem])('i a a.te regions. 
They are commemly found in the eastern parts ed’ 
North America and oast. Asia. About 15 specie's 
occur in I lie Himalayas. 

The sap of some of the* European and American 
specie's is sweet-. It. is regularly tapper I and con- 
verted into ‘ maple* syrup ’ anel * maple sugar \ The' 
most important, trees wliich contain this sap are 
A. sacchuum Marsh. (Sugar maple), and A. niynnn 
Michx. (Blank maple), found in I lie (‘astern l\S.A. 
and Canada.. None' of the Indian specie's is known 
to produce this sap. 

A few of the' Indian maples, however, yield 
valuable timber, but. they are' not ut ilised to such 
ail extent as in America and Europe 1 . 

Some Japanese spe'eies have handsome foliage 
and are grown as ornamental shrubs. 

A. caesium Wall. 

I). E. I\, [, 98; FI. Br. Ind., I, 995. 

I? u n.tau -Tnlha n. mandat ■ ; .Iai nsvu Kainjn ; 
Ki maon Kiln ; K asiimiii Kinar\ Tihut Kan- 
shin. 

A tall deciduous tree, reaching a height of 70- SO' 
and a girth of 12 -13'. It is found in the Himalayas 
from the Indus to ’Nepal at altitudes of 9,000- 
9,000'. 

The wood is straight grained, very line-textured 
and white to pale browmish white in colour (sp. 
gr., 0*58 ; air-dry wt., 37 lb. per c. ft.). It is 
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anatomically characterised by distinct growth rings 
(with fine red lines marking the zones), very small 
pores, and very fine rays, which give the wood an 
attractive silver grain (Pearson and Brown, 1, 
301). 

The timber can be seasoned well. ]f left in log, 
honey-comb cracking develops. it should be con- 
verted soon and stacked under cover. The wood 
is moderately strong and tough to saw. But with 
care it can be worked to a good finish. It is used 
for carving, and for making bowls, plates and ladles, 
[t is suitable for furniture, turnery frames, board- 
ing, etc. 

A. campbellii Hook. f. & Thoms. Himalayan 

Maple 

J). E. P., I, 69 ; FI. Br. Inch, I, 690. 

Husnu.— liubashi ; Lefciia — Doom, dom, yali , 
yatli . 

A large deciduous tree, often attaining a height, 
of 100-120', common in the Sikkim and cast 
Himalayas, at 7,000-10,000'. It plays an import- 
ant part- in afforestation. 

The wood resembles that of A. caesium, but has 
larger, less numerous vessels (sp. gr., 0*6K; air- 
dry wt., 117 lb. per c. ft.). It is not very strung, 
but is moderately durable under cover, ft saw s 
and machines well. It is extensively used for 
planking and tea-boxes. Small turnciy articles, 
toys, wooden egg-cups, bread rollers, wooden plat- 
ters, etc. arc made out of it. 

A. laevigatum Wall. 

1). E. P., I, 70 ; FI. Br. Inch, I, 693. 

Kkpaj.-- fiaslendi, chcmtnri , thali kalufthi ; 
Lkpcha — Tint guy ok. 

A handsome deciduous tree found in the Hima- 
layas (6,000-9,000') and Khasia Hills (6,000'), and 
jn Burma. 

The wood is white, seining and close-grained 
(wt., 43 lb. per c. ft.). Tt is used for planking and 
tea-boxes, and is valued locally as a building 
material. 

A. oblongum Wall. Himalayan Maple 

1). E. T\, I, 70 ; FI. Hr. Tnd., T, 693. 

PUNJAU & *1 AUN SAK- - Puiujoi ; (>A HI I AVAL- — 

Kirmoti. kirmohi ; Kvmaon - — Pm pat % palau pvtli: 
N kpal — Mugila , buzimpaht . 


A medium-sized evergreen tree of the lower 
Himalayas, from the Indus eastwards to Bhutan,, 
ascending to 6,000'. It is sometimes planted in 
gardens as an ornamental tree. 

The wood is white in colour, turning pale greyish- 
brown with age. It is straight -grained and very 
fine- textured (sp. gr., 0-7 ; air-dry wt., 46 lb. per 
e. ft.). It is anatomically featured by distinct 
growth rings, and abundant parenchyma, forming 
a halo about the pores (Pearson and Brown, I, 
299). 

r l lie timber seasons well and can be easily kiln- 
seasoned. It is not durable, if left exposed. It is 
easy to saw and work, and finishes well, taking a 
good polish. The wood is used for making ladles, 
drinking cups, agricultural implements, etc. It 
is suitable for turnery and minor construction 
purposes. 

A. pictum Thunb.- A. mono Maxim, 

I). E. P., I, 70 ; F1. Br. Ind., I, 696 ; Brandis, Fig. 
83. 

PrNMAH — tarkhawa, kanjnr ; Jai nsak 

Kainjli ; ( 1 Aim wal— Gadk ivv, potli. dvmifha ; 
Kimaon— Tilda, pula . bank him. 

A medium-sized tree*, found in the outer and 
middle Himalayas from the Tndus to Assam, 
ascending from 4.000-9.000'. 

The wood is white when freshly cut, turning light 
pink on drying. Ft is straight-grained (occasional- 
ly curly-grained in the radial plane) ami very fine- 
textured (sp. gr.. 0.73 ; air-dry wt., 47 lb. per c. ft.). 
It is heavier and harder than the wood of A. 
casium (Pearson and Brown, T. 306). it is com- 
monly iis<*d for boards, rafters, plough-shafts, bed- 
steads, and poles for carrying loads, etc. 

The branches are lopped for fodder. 

A. thomsonii Miq. 

I). E. P., I, 71 ; FI. Br. Tnd. I, 696. 

Hkmj. I\ a bus hi. 

A large tree. 100- 160' high, found in Sikkim, 
Bhutan. Manipur, and the hills of Upper Biuma 
at 4,000-1 1,000'. 

The wood is straight-grained, fine-textured, and 
greyish white in colour (sp.gr., 0 41 ; air-dry wt. 
26 lb. per c. ft.). The wood is soft and light, and 
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is used for planking. ft is suitable for toys, ladles, 
and similar small articles. 

ACHILLEA Linn. (’OMPOSITAK 

A largo genus, comprising 115 species of perennial 
herbs, all natives of the temperate regions of the 
northern hemisphere. A large number of them 
are cultivated in gardens for their ornamental 
foliago. Two medicinal speeies are found in India 

A. millefolium Linn. Milfoil, Yarrow 

I). E. P., I, 78 ; FI. Br. Lid., Ill, 311 ; Bentley 
& Trimen, PI. 153. 

Persia- BiranjasiJ ' : Afghanistan- Bnma- 
daran ; Kashmir— Movnadmt. chopavdiya . 

A perennial herb with corymbose flowers (July- 
Octobor), comiiioii in many parts of tlie western 
Himalayas (3,500-12,000'), especially around Simla. 
It is indigenous to north Asia, Europe and America. 

In many parts of Europe, a decoction of the 
loaves and flower heads is employed as a carmina- 
tive, tonic and aromatic stimulant. It is seldom 
used in India (Kanny ball Dey, ft). 

When tested on rabbits, the plant was found to 
possess weak antipyretic? action (Nikonorow, 
Chem. Abstr., 1941, 35,3700). 

Milfoil oil is obtained by the distillation of I he 
herb, especially the inflorescence which yields 049% 
of oil on dry material. Its odour resembles that of 
cineole which is one of its constituents (8 -10%). 
Tho oil is often blue owiug to the presence of azul- 
eno. The entire herb of American origin with 
flowers, has been found to give 0*47% of oil 
(Wolimor, If, 1232). 

Older work has indicated the presence of a cyano* 
gonotic glucosido ‘achilloin’, and HON, 3 7 mg.% 
(Wohmer, loc. cit.) 

A. santolina Linn, is a small herb, found in 
Baluchistan, Afghanistan and Persia, which, be- 
cause of its powerful odour, repels insects. 

ACHRAS 1 jinn. Safotaceae 

Achras includes three species, distributed in 1 lie 
West Indies and tropical America. A. sapohi is 
indigenous to South America, whenco it lias been 
introduced to the moisten- tropics; it is cultivated 
all over the world for its edible fruit. Tho coagu- 


lated resinous latex (chicle gum), derived from the 
bark, is used in the Unitod States for making chow- 
ing-gum. 

A. zapota Linn. Syn. A. sapota Linn. Sapota, 

Sato dim. a 

1). E. P.. I, 80 ; FI. Br. Ind., Ill, 534 : Kirt. & 
Basu, III, PL 579. 

An evergreen tree with a spreading crown, 
attaining a height of 20 30'. Flowers appear 
throughout the year and the fruits ripen mainly 
during March, April, August and September. 
Tho fruit is a r< mu! or oval berry, 2-4" in diameter. 
The seeds (9-12) are bard and black, and about 

r 

In India, the plant is grown largely in Bombay, 
Bengal and Madras, and does better near the coast 
than in the interior. In (.’evlon, it thrives best in 
tin? moist areas near the sea. It grows on a wide 
range of soils, but for vigorous growth, requires 
a rich or well -manured sandy loam. 

Sapota trees are commonly raised by tians- 
plantation of nursery-raised seedlings. But scul- 
ling trees are slow in growth and in bearing fruits : 
therefore, layering, budding and grafting are also 
practised. Tn Ceylon, layered plants are reported 
to fruit within two years of planting (Bichaids, 
Trop. Agriculturist, 1943, 99, 78). inarching is 
the common form of grafting in India. 

A caterpillar. Nc ph apteryx vntjnt phtllu Bag., has 
been reported to feed on tho leaf, flower buds and 
tender fruits on trees in the Punjab, Bengal, Bihar 
and .Madras (Madras ayric. J>, 1912, 30,409). 
Spraying with calcium arsenate (A oz. in 1 gal. of 
water) is suggested as a romi dy. 

Tho fruit is about the size of an egg, with a thin 
rusty brown skin. Tho unripe fruit contains an 
acrid milky juice and some tannin. Tho flesh in 
the ripe fruit is yellowish brown, soft and sweet. 
The fruit pulp contains 14% of sugars (saccharose, 
7; dextrose, 3 ■ 7 and hcvuloso, 3-4%) and a hitter 
principle ‘ sapotin ', 0 13% (Wclimer, II, 930) 

The hark contains latex, 20-25% of which con- 
sists of a gutta-percha like subs f ance (chicle gum). 
The tree can be tapped onco in three years and 
yields about 0 8 lb. of gum. Frequent- tapping 
devitalises the plant and consequently tells upon 
the hearing of fruits (Sperber, Troprti pjlanra r, 1911, 
15, 220). 
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The latex is concentrated by boiling till the 
moisture content is reduced to about 33%, and is 
allowed to harden in brick -shaped moulds. The 
solid is white in colour, but becomos rod if over- 
cooked . It is slightly aromatic and nearly tasteless . 
It contains water. 2*2 ; resins, 44*8 ; caoutchouc, 
1 7 • 2 ; gum, • 4 ; sugars, 0* 0 ; starch, 8 • 2 ; ash, 0 * 2% 
( Wehmer, loc, tit.). It is purified by washing with 
strong alkali, neutralised, and then dried. The 
final product is an amorphous pale-pink powder, 
insoluble in water. It forms a vory sticky mass 
when heated. A piece of chewing gum usually 
contains about 15% of chicle (for details see, Bull, 
imp . Inst., Lond 1911, 9, 147 ; 1940, 38, 304 ; and 
Hill, 104). 

Other uses of chicle are in dental surgery, as 
substitute for gutta-percha and for making trans- 
mission belts. The U.8.A. imports the gum 
chiofiy from Belize in the British Honduras. 

The bark contains also 1 1 ■ 8% of tannin (Wehmer, 
loc . tit., 937), and is used by fishermen of south 
Luzon for colouring ships’ sails and fishing tackles 
(Villadolix, Philip, Agric ., 1932, 21, 33). 

The seed kernels (50% of the total seeds) contain 
20% of liquid fat with tho following constants: 
sp. gr. at ill 11 , 0-8725; M|) /31 0 t 1*493; sap. val. , 
205*4 ; and iod. val., 59*8 (Vidyarthi and At allay a, 
J. Indian chnn . Soc, 9 1939, 16, 4-13). They also 
contain 1% of saponin and 0*08% of a bitter 
principle. ‘ sapotinin ’ (Wehmer, Joe. tit.). 

The timber is said to be very din able (Burkill, 
I, 32). 

ACHYRANTHES Linn. Amarantiiaceae 

A small genus of some 15 species of stiff herbs 
found in tropical and sub-tropical regions. A. 
bidontala Blumo is of repute in China, Japan and 
Java for its medicinal properties. 

A. aspera Linn. The Prickly Chaff 

Flower 

D. E*. 1\, I, 81 ; FI. Br. hid., IV, 730 ; PI. VI. 2- 

Saks.- Apamarga : Ara u.— Atknmah : Pkrs. — 
Khun-vazhnn ; Hind .—-Latjim ; Beno. — A pang : 
Mar. — Aghadha ; (irj .— Aghedo \ Tel.- Uliana ; 
Tam.- Nuyuriri : Ka x.— Uttarane : Mal. — Knlu- 


A stiff orect herb, 1-3' high, commonly found as 
a weed throughout India up to 3000'. 

It is much valued in indigenous medicine. Tho 
flowering spikes or seeds, ground into a paste, aie 
used as an external application for poisonous 
insect bites. A decoction of the entire plant is 
reputed to possess diuretic properties and occa- 
sionally it has proved useful in renal dropsies 
(Kanny Lall I)ey, 6 ; see also Chopra, 
562). 

Tho young leaves are served as spinach in the 
Moluccas (Rump, ex Burkill 1, 33). 

The ash is rich in potash and it is suggested that 
the plant might be of value as a cheap green 
manure (Warden, ex Dymoek, Warden & Hooper 
111, 138). 

ACONITUM Linn. Ranunculaoeae 

Monkshood 

The genus Aconitum comprises 110 species of 
herbs, distributed over the northern temperate 
regions of tho globe. Some 24 species occur in 
India, confined to a belt of tho alpino and sub- 
alpine regions of the Himalayas from Kashmir 
to Nepal, and extending to the hills of Assam 
and Burma . The tuberous roots of several of the 
aconites have long enjoyed considerable reputation 
in medicine and a number of them are now known 
to contain highly toxic alkaloids. 

A. napellus Linn, is official in the B. V. for use 
as liniment. It is generally prescribed in cases of 
neuralgia and rheumatism. A tincture of aconite 
is used internally as a hoart and nervo seda- 
tive. 

A . napdlus, however, does not occur in India , and 
several indigenous poisonous species ‘A. ferox’ 
have boon in use for similar medicinal purposes 
under the name bish or vatmabha. Inter- 
nally, Irish is prescribed in very small quantities 
usually mixed with a number of other drugs, both 
mineral and vegetable. The feebly toxic A tis roots 
{A. hderophyllum) are commonly employed as a 
tonic and febrifuge, and in diarrhoea, dyspepsia, 
and cough. 

The Indian aconites remained for long in a state 
of botanical confusion until Stapf (Aconites of 
India, Ann. R. bot . Odn ., Calcutta , 1905, 10) classi- 
fied them according to their root structure, 
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Tho following are the alkaloids present in some 
of the more important medicinal species : 



Pnrotmtago 
of ot her 
Koluhlo 
alkaloid* 

Chiof alkaloid 
and its 
pnreontago 

M. 1. d. of alka- 
loids to gui- 
noaipigs (m*?. 
por kg. hotly 
woight)* 

A . tutpeJIu# 


Acottif ino, 0 1 

ei-OUO 

A . chaxmmUhum 

i-3 

Indacouitiiin 

O' 085 

A . balfourii 

1-2 

Prtoudac'omtino, 

i \ - e>45 

A. dvinnrrhizutn. 

. 0t) 

0-4 

Pnoudaeonii ino, 

0 043 

A. ferox 

0 80 

o*4 

PHOinhnouil ino 

0 045 

(A. balfourii & 

A . t leitborrhizum ) 
A . spiv, at uin 


Bikhaoonitino, 


A . hMorophyllum 


0-4 

At mine, 0 • 4 

Poobly toxic 


* Chopra, Gupta and Ghosh, I ml inn iunl./fcs., 1028, 15, 873. 


Aconitine first stimulates and then paralyses the 
sensory nerves. Both internally and externally it 
depresses the activity of the peripheral terminations 
of the nervous system. In small doses, the heart, 
is unaffected, but. with larger quantities, the force 
and the rate of the pulse are slowed. It is also 
a mild diaphoretic. 

The pharmacological action of the toxic alka- 
loids, sometimes classed as * aconitines ’ was first 
studied by (hsh and Dunstan (Proc. roy. Soc., 
1901, 68, .179 and ibid., 1905, B, 76, 408) and found 
to resemble closely in type, but to differ in degree 
from that of aconitine. They found psoudaeoui- 
tinc to be the most toxic alkaloid of the group 
and bikhaeonitine and indaeonitine more active 
than aconitine. Indaeonitine was later reported 
to he less active than aconitine (Bull. imp. I nut.. 
Land., 1900, 4, 32). 

Tho external and internal uses of aconites arc 
attended with risks. Unless the skin is sound, 
a dangerous quant ity may he absorbed, and its 
internal use is now' restricted since beneficial 
effects are not produced with any regularity by 
therapeutic doses (Hale White, 291). A eon if inc is 
one of the most deadly poisons and according to 
Robert (ex Henry, 597) a dose of 3 mg. has killed 
a horse. 

Tn eases of aconite poisoning, the stomach should 
he washed out by the use of emetics and the patient, 
should he kept warm. Artificial respiration and 
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stimulants (strychnine, atropine, digitalis, etc.) arc* 
beneficial. 

A combined chemical and biological assay of 
some of the Indian aconites lias been carried out 
by (-hopra et aL (foe. cit.). The roots of A. chas- 
manthum (10 times) and of A. ferox (2 times) are 
richer in alkaloids than those of A. nape/hts. Tho 
alkaloids of A, chastnanlhnm are less potent (0*7 
times) and of A. ferox more potent (1*5 times) than 
those of A. napellus. A. c hasmantlinm and A. ferox 
may bo substituted, for .4. napellus . A.fero.v is 
specially recommended for wider use on account of 
its more common occurrence, easier identification, 
and the higher crystallising power of its alkaloid 
(about 80% being crystal lisable). 

At present, the entire aconite supply is obtained 
from wild sources, and the* trade is largely confined 
to the hill tribes of the Himalayas. In order lo 
obtain drugs of standard quality, a more careful 
collection and cultivation of the medicinal species 
are necessary. 

No reliable figures about the trade in the roots 
exist. Datta (Indian ./. Pharm ., 1939, 1, 84) 
estimates that from the three main sources of supply 
viz., (/) the 1 north-west. Himalayas from Kashmir to 
Hazara, exporting A . chaswauthutn a ml A . hvU ro- 
phyllum (mainly to Amritsar), (ii) the central 
Himalayas, exporting A. diinorrh hum and A. 
ba/fourii , (Hi) and the easte rn Himalayas exporting 
4 Nepal Aconite* ’ (^4 . ,s pica turn and A. laciniafvni, 

chiefly to Calcutta, at least 1,000 ewt. of aconites 
are brought down annually into the* plains. Be- 
sides consumption within the* ceamtry, some quan- 
tity is nlse> exported frenn Calcutta and Karachi. 

With the exception of A. hrlcropJtyllmn all the 
well known specie's have* been exported from time 
to time, and indiscriminately called A. fere>x 
in the* foreign market. Indian aconite now im- 
ported into England is usually derived from A. 
deinorrhizum. Another variety guaranteed lei be 
from A. napellus (A. cha.smanfhnnt ?) has also bewn 
imported since 1938 (Trcase, 4C0). 

A. balfourii Stapf 

0. P 22 ; Stapf, loc. cit., 160, 1 J 1. 140. 

Dakmiya — Oobriya ; West Nepal Gobari. 

The plant occurs in the sub-ulpino and alpine 
Himalayas from Charwal to Nepal, between 12,000- 
14,000'. Its roots resemblo the>so of A. deinor- 
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rhizum , but are somewhat shorter and thicker with 
several attached hardened rootlets. Their bitter 
taste is followed by a tingling sensation. 

A. ba Ifourii is a poisonous sp?eies and is one of 
the common constituents of ‘ A. ferox \ Dunstan 
and Andrews (Bull. imp. Inst , Land., 1908, 4, 32) 
showed that the roots contained psoudaconitine 
(•:m 0,2 N, m.p., 212-213°, and that the pseud- 

aconitine content of the daughter tubers (1%) 
was twice that of the mother tubers. Hewey and 
Sharp (./. chain . Noe., 1928, 1110) havo recently 
found 1*2% of total alkaloids in the roots, of 
which psoudaconitine is 0*4%. 

Psoudaconitine is highly toxic and biologically l * 5 
times as active as aconitine (Chopra at ah , loc. cit.). 

A. chasmanthum Stapf Indian Napkllus 

C. 1\, 23 ; Stapf, loc . cit., 142, PI. 96. 

Hazara — Mohri ; Kashmir- Ban-bal-vaq. 

A. chasmanthum .occurs in the sub-alpinc and al- 
pine zones of the western Himalayas, from Cliitral 
and Hazara to Kashmir, between 7.000 12.000'. 

The roots are generally collected late in Septem- 
ber. The mother tubers are deeply grooved and 
wrinkled, black outside and brown right through. 
The daughter tubers are conic to conic-eylindric, 
with a broad base (l-lj"), and J-J" thick, bearing 
numerous root fibres, which leave* behind inunda- 
ted bases when breaking off. When cut, the frac- 
ture is cartilaginous, hard and white within the 
cambium ring, and brownish without. The taste 
is slightly bitter, followed by a strong tingling 
sensation. A. chasmanthum is very similar to 
A. napellus , for which it was once mistaken. The 
tubers of the former aie, however somewhat smal- 
ler, shorter and thicker. 

Dunstan at ah ( J . chain. Soc., 1905, 87. 1620) 
isolated indaconitiue, (_' 34 11 47 O 10 N, m.p., 202- 
203°, from the roots of A. chasmanthum. (Iiopra 
c.l al. (loc. cit.) have shown the total alkaloidal 
content of the roots to be about 4*3%, i. o., 
about top times that of A. napellus. But the 
physiological activity of the alkaloids was only 
9*7 times that of aconitine. 

A. deinorrhizum Stapf 

C. P., 22 ; Stapf, loc. cit., 158, PI. 103. 

Kasha tin — Mohra ; Kashmir & Pr n.jab Dudhia 
bish or safad bikh . 


The plant is met with throughout the central 
Himalayas from Kuna war to Nopal. 

The daughter roots are about 6" in length and 
about 1*5" in diameter at the crown. The surface 
is dark brown and coarsely wrinkled. The mother 
tubers are similar, but have longer filiform root- 
fibres. The drug is very hard and horny, and its 
starch is gelatinised during drying. 

Together with A. baljourii it is the principal 
constituent of A. ferox (vide A . baljourii ) and is the 
chief Indian aconite now imported into Eng- 
land. 

Psuedaeonitine (see A. baljourii) was first isola- 
ted from the roots of A . deinorrhizum by Wright 
and Luff in 1878. Hewey and Sharp (loc. cit.) 
have found 0*9% of total alkaloids, of which 
pseudaeonitine is 0*4%. 

A. ferox Wall. 

Stapf, 169, loc. cit., PI. 109. 

A. ferox proper is a rare and poisonous species 
found in the northern Himalayas of Nepal and 
Kashmir. 

The so-called ‘ A. ferox ’ of Indian commerce al- 
so known as k Indian aconite ’ or bish is, in fact, 
a mixture mainly of A. deinorrhizum and A. bal- 
jourii. Other species occasionally found in the 
bazaar ferox are A. spicatum and A. lacivi - 
alum. 

A. ferox is largely used as an external applica- 
tion. The root is formed into liniment (lap) and 
applied to the skin in eases of neuralgia and 
muscular rheumatism. Komau (1919, 57,58 and 
1920, 34) has described several indigenous pres- 
criptions of proved utility in fevers, neuralgia, 
inflammation, gastric disorders and debility. It 
is also useful as sedative, antipyretic; and dia- 
phoretic. 

Before use, the Ayurvedic physicians soak tho 
roots in cow’s urine or milk (2-3 days) till they 
become soft. By this treatment the active prinei- 
pi™ lose their depressant action on the heart and 
instead become stimulants. Mhaskar and Caius 
(J. Bombay nat. Ilist. Soc., 1937, 39, 717) havo 
further shown that soaking in cow’s milk gives 
better results than soaking in urine. 

A preparation of the roots is much used in all 
tho hilly districts in India as arrow poison, 
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A. heterophyllum Wall. Aims Root 

I). K. 1\, I, 1)1 ; C. l\, 21 ; FI. IIP. 1 11(1., 21); 
Stapf, lac. cit., 151, PI. 100 ; PI. VII, I. 

Sans . — Afirisha ; Hinii. Alls. 

The plant is comm mi in the sub-alpine ami alpine 
zones of the Himalayas, from Indus to Kumaon, 
occurring at altitudes betwe en 0,000- 15. 000'. It 
is extensively imported from the north-west Hima- 
layas into the plains. 

The fresh, fully grown root is of ash grey colour 
about 1 -H" long, and about thick at its upper 
edge. Hoot, of good quality breaks with a short 
starchy fracture presenting a uniform milk^y white 
surface. The taste is purely bitter, and no tingl- 
ing sensation is produced. 

The roots contain the amorphous, non-toxi- 
alkaloid, atisine (0*4%) to which Lawson and 
Tojips (,«/. chem ., Sac., 1937 , 1040) have recently 
assigned the' formula 0 22 H 3 3 O 2 N. Jacobs and 
Craig (J. trial. Chem., 1037, 143 , 605) have further 
isolated two crystalline alkaloids, viz., heteiatisin 
0 22 Hg : 1 () r> N, in.])., 262-207° (decomp.) and hetisin 

C 20 H 27 O 3 N, m.p., 253-256° (decomp.). 

Another non-toxic alkaloid of m.p., 285° has 
been isolated from A. palmatum 1). Don which also 
occurs in India (Bull. imp. lust., Laud., lor. cit.). 

Atisine in small doses is much Jess toxic than the 
aconites and consequently the* species is often 
regardful as non-poisonous. Its inert character 
is well known to the hill people who are said to 
use it as a veget able. 

It. is the oldest aconite drug in use in the country. 

It is prescribed as a valuable febrifuge, a bitter 
tonic, especially in combating debility after 
malarial and other fevers. Koinan (1918, 4, 11,16, 
18) lias recently confirmed it-s efficiency and recor- 
ded several prescriptions for diarrhoea, dysentery 
and chronic enteritis. The Central Indigenous 
Drugs Committee in 1901 established its utility as 
a good hitter tonic, but declared it to be worthless 
as an antiperiod ie. 

The drug is chiefly used in the form of pure white 
bitter powder. It is frequently adulterated with 
the hispid and inert tubers of Asparagus sar- 
menlosun (satamuti). 

A. laciniatum Stapf 

Stapf, loc . cit., 168, PI. 108. 

Sikkim — Kola Bikh own. 


OF IX i>| 

Li occurs in the sub-alpine and alpine Himalayas 
of Sikkim and adjoining Tibet , between 10 , 000 - 
14,000'. 

The roots are somewhat larger than those of 
A. Apical urn. They have numerous circular scars 
indicating fallen lateral roots. 

This poisonous species is found in Nepal Aconite, 
and also occasionally in A. ferox. 

A. spicatum Stapf Nepal Aconite 

(J. 1\, 21. ; Stapf, lac. cit.. 165, Pis. 106 ai d 107. 

Nepal, Sikkim — Bikh or Bish. 

This is the most abundant, robust and charac- 
teristic specie* of Nepal and alpine Sikkim and 
Cliumbi, occurring between 10 , 000 - 12 , 000 '. 

The fresh roots are about 4" long, soft, flexible 
and pale-coloured, but when quite dry, they are 
hard, dark brown or black externally, and brownish 
red internally. The half-dry root when cut re- 
sembles horn. hut. as it matures and dries, it be- 
comes hard and develops within Hus tissues dark- 
coloured, irregular patches. 

The roots are sometimes preserved in cow's 
urine in order to protect, them against weevils, 
but they turn darker externally during storage. 
The black kind is used for home consumption 
while the paler one is exported (I)atla lac. cit.). 
It is the principal source of the Bikh or Hash 
(PI. VII, 2 ) of the Calcutta market and is some- 
times one of the components of A. ferox. 

The poisonous nature* of this plant- is well known 
to the people of Sikkim terai, who often muzzle 
their sheep to prevent them from grazing on it. 
Deinstall and Andrews (,/. chew. Sac., 1905, 87, 
1636) isolated from the roots 0*4% of a new and 
highly' toxic alkaloid named Bikhaoonitine 
HajCOnN. H 8 (>, m.p.. 118-123°. The alkaloid 
differs from aconitine, but resembles pseudacon- 
itinc in chemical and physiological properties. 

The root appears to have been used more as 
a poison than as. a drug. 

A, violaceum Jacq. 

Stapf, lac. cit., 144, Pi. 97. 

Sutlej Basin— T ilia Kitchen, a. 

It is met with in the alpine zone of the Himalay- 
as from (Jilgit to Kumaon between 10,000-1 5,000'. 
The roots arc whitish to brown with a pure white 
27 



aconitum 


Tim wealth of india ACROCARPtfS 


fracture. The taste is slightly sweetish and is 
not followed by an}' tingling sensation. 

The roots are stated to have been used medicinal- 
ly and also eaten by the hi l linen °f K ana war as a 
pleasant tonic (»Stapf, loc. cit.). 

ACORUS Linn. Araokae 

This is a small genus of herbs, comprising 2 
species found in the north temperate regions and 
south-east Asia. A. graminens Soland., a Japanese 
species, is occasionally met with in Sikkim (up to 
6,000') and the Khasia hills (4,000-5,000'). ft is 
used for the same medicinal purposes as A. 
calamus . 

A. calamus Linn. The Sweet Flag 

D. E. P., I, 99 ; C. P., 24 ; M. Br. Ind., VI, 555 ; 
PL VII, 3. 

Sans. — Vacfta ; Arab. — Vaj ; Feus. — -Agar; 
Hind. & Bekg. Bach ; Mar. & Guj.~ - Vekftand ; 
Tel. — Vasa ; Tam. — Vasambn ; Kan. — Baje gida ; 
Mal. — Vavambu, 

A semi-aquatic perennial herb with a creep- 
ing and much branched aromatic rhizome. The 
rhizome is cylindrical or slightly compressed, about 
0* 75 -1" in diameter. Externally it is light brown 
or pinkish-brown, and is white and spongy within. 

It is found wild or cultivated throughout India 
and Ceylon, ascending to 6,000' in the Himalayas. 
The plant thrives in marshy places and moist 
situations, like the edges of lakes and banks of 
streams. It is plentiful in the marshy tracts of 
Kashmir and Sirmoor, in Manipur and the Naga 
hills. 

Clayey loams and light alluvial soils arc suitable 
for its cultivation. The field is irrigated, and 
ploughed with green manure, before planting. The 
growing ends or tops of the previous year’s crop 
are planted one foot apart, leaving the leafy por- 
tion well, above the ground. The crop is ready 
for harvesting in about a year. The plants are 
dug out, and the tops are kept for the next planta- 
tion. The rhizomes are dried in the sun, before 
they are marketed. A. calamus is regularly culti- 
vated in Koratagero taluk in Mysore. An aerc 
of crop yields about a ton and a half of dry market- 
able rhizomes (Yegna Narayau Aiyer, 494). 

The dry rhizomes contain 1*5-3 *5% of a yellow 
aromatic volatile oil. It has a mellow odour 


resembling that of patchouli (Pogostemon cablin). 
Kelkar and Rao (J. Indian Inst . Sci., 1934, 17A, 
25) have tabulated the constants for the oil found 
by different workers and these appear to depend 
upon the source of the rhizome. 


Conatunts 

Indian oil 

Commercial oil 

d at i r> 0 / ] r»° 

1070 

0-958-0* 970 

H /30° 

1-5401 

1-500-1 -508 

[«]„ • • • 

-1-5° 

+ 0° to f 35° 

Acid val. 

2-4 

0-3 

Hap. val. . 

4-1 

5-20 

Sop. vnl. after acety- 
lation . 

15-7 

30 55 

Aaurono content 

82% 

7 08-7 -4% 


The Indian oil has much higher asarone content 
than the commercial oil. Kelkar and Kao found 
that in addition to asarone, (m.p., 

62-63°), it contains small amounts of sesquiterpen- 
es and sesquiterpenes alcohols. The characteristic 
odour of the oil is ascribed to an unidentified con- 
stituent of b.]>., 125-135°/ 11 mm. (Qudrat-i- 

Khuda, Mukerjee and Ghosh, J. Indian eft cm. 
Sac., 1939, 16, 583). 

The roots contain also a glucoside named 
4 acorin * (Wchmer, I, 136). 

The dried rhizome is a common bazaar medicine, 
and is generally used in the form of an infusion. 
It is an aromatic bitter tonic and carminative. 
It possesses emetic and anti -spasmodic properties. 
It produces beneficial results in cases of dyspepsia 
and chronic diarrhoea. 

The powdered rhizome also possesses insecticidal 
properties and is useful against bed-bugs, moths, 
lice, etc. (Subramanyan, Indian J . Ent., 1942, 
4, 238). 

ACR0CARPUS Wight & Arm Legttminosae 

A genus of trees, comprising three species distri- 
buted in India and Malaya. 
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A. fraxinifolius Wight & Am. 

I). K. P., I, 102 ; FI. Br. Ind., 
dome, I, PI. 44. 


THU WEALTH OK INDIA 

up to 4,000'. Tt is also found on the West mi 
IT, 202 ; Tied- Ghat from North Kanara downwards, and in 
Ceylon and the Andamans. 


Bexo. Muntlani ; TAM.— Malatnkovvai ; Kax. 

— Hantigc , havulngi ; Mal. — Kurangadi ; Bvkm.- 
— YvAama ; Trade — M undani. 

A lofty deciduous tree, usually with large 
buttresses at the base. It reaches a height of 
100-120', sometimes 200', with a clear bole of 150' t 

It t hrives in areas of heavy rainfall and is found 
in the evergreen forests of the Western Ghats 
(4,000') and in 8ikkim (4,000'), Assam, Chittagong 
and Burma. 

The wood is moderately heavy, very coarse- 
texturod, and somewhat interlocked or wavy grain- 
ed (sp. gr., 0*08 ; air-dry wt., 43 lb. per e. ft .). The 
sapwood is white and the heartwood is light red 
with darker lines. The wood is anatomically 
characterised by distinct but inconspicuous growth 
rings, extremely large pores surrounded by a broad 
sheath of parenchyma or rarely bridged by a 
narrow strip of it, and fine narrow rays which form 
a handsome Heck on the radial surface (Pearson 
and Brown, I, 427). 

The timber seasons well, and, if left in log, is 
liable to split. It is fairly durable, can be sawn 
and worked with ease to a good finish , and takes 
on a good polish. 

It is used as a box-wood, and for making shing- 
les, boards, planks, and is often substituted for 
Calophyllum tomevto/unn . It is largely exported 
from the west coast to Bombay and Karachi 
(Pearson and Brown, loc. ciL) 

ACRONYCHIA J. R. & (i. Forst. Rutaceak 

This genus of small trees, comprising 20 species 
is a native of tropical Asia, Australia and the 
Pacific Islands. A . baucri Hchott, an Australian 
specie's is reported to be good for tool-handles, 
but the wood of the tropical species is not durable. 
(Burkill, I, 39). 

A. laurifolia BJume 

FI. Br. Ind., I, 498 ; Talbot, 1, Fig. 110. 

Nep .—Paowlay ; Assam — Loajav ; Tam. & Mal. 
—Multn-nari. 

A small tree, rarely 30' in height, met with in 
the sub-Himalayan tract from Delira Dun to Assam 
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The pale yellowish white wood (wt., 47 lh. per 
c. ft..) is not- much used and is said to he aromatic 
when burnt. It gives good charcoal, which burns 
clean and is therefore preferred by goldsmiths 
(Lewis, 77). 

The bark and the root are used in external appli- 
cations for sores and ulcers. The root s are also 
said to be used in Cochin China as fish poison. 
The leaves yield an aromatic essential oil (0 * 00% ) 
and the tender ones are used as condiment 
(Burkill, loc . ciL). 

ACR0STICHUM Linn. Polypomaoeae 

D. E. P., I, 102. 

A genus of largo ferns with stout eroet rhizomes 
comprising 4 spocios, found in the warmer parts 
of tho world. A. anreum Linn, is a tall, hamlsomo, 
very tough fern high, found in mangroves 

and marshy placos in India. In Malaya and 
Borneo, tho rhizome is pounded and grated and 
is applied as a paste to wounds and boils 
(Burkill, 1, 41). 

ACTAEA Linn. Ranunculaceae 

I). E. P., I, 103 FI. Br. Ind., I, 29. 

This genus of erect perennial herbs comprises 
about 1 5 species, distributed in the north toinpor- 
ato regions of the world. A. npicata Linn, (the 
Baneberry, Grape-wort) is found in tho Himalayas 
from Bhutan to Hazara. The root is used as a 
nerve sedative. Tannin has been detected in tho 
seeds (Chon. Abstr., 1929, 83 , 2590), which are 
also said to yield black, red and green dyes (ibid, 
1941, 35 , S300). 

ACTINIOPTERIS Link Pot.ypomackae 

A small genus of ferns with fan-like fronds. 
A. dicholoma Bedd. (D. E. P., I, 104) is a small 
erect, rathor stiff fern, 3-7" high, resembling a 
miniature fan palm. It is found throughout India 
and is very common in tho Nilgiris up to 2,000' 
and in Knmaon. It is said to 1)© used as an 
anthelmintic and styptic (Dymock, Warden & 
Hooper, III, 027). 
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ACTINODAPHNE Necs La urackae 

Tho genus coni [irises about 50 species of ever- 
green trees or shrubs, distributed chiefly in the 
East Indies, Japan and North America. Some are 
stated to yield valuable timber. Nearly 24 
species are found in India. 

A. hookeri Meissn. 

I). K. 1\, r, 104; FI. Br. Tiul., V, 140; Bed- 
dome, FI. 200. 

Mar. Pisa ; IJriya— Jharchmnpa ; Tam. — 

Thali ; M al. — Malavirinya . 

A moderate-sized tree found in the overgreen 
forests of the Western Chats, inthe Konkan and 
North (Dinara. It is commonly met with in 
Mathernn and Mahabaleshwar. It is also found 
on the east coast in the forests of Orissa. 

The seeds contain 48*4% of a solid fat (m.p., 
43°-44° ; 0 025 ; n*»\ 1-449 ; sap. val.. 255 * 5 

and iod. val., Nanus, 10“ 0) consisting of 00% 
of trilaurine. r fhe seed shell contains 25% of a 
reddish brown oil, consisting largely of oleates, 
mixed with resinatos and some trilaurine (Krishna 
and Puntarnbekar, J. Indian chew. Sue., 1033, 
10 , 305). 

The seed kernel of A . hookeri is a much hetter 
source of I a uric acid than palm-kernel oil ( Kiwis 
guineensis Jaeq.) or coconut, oil. Laurie acid 
is finding several industrial applications, especially 
for the preparation of sodium laury sulphate, 
a valuable detergent, in some respects superior 
to ordinary soap (Puntarnbekar, Indian For., 
1034, 60 , 707). 

A cold infusion of the loaves is said to be used 
in urinary disorders and diabetes. 

The leaves contain a very small amount of an 
amorphous alkaloid. Krishna and Chose (J. Indian 
chew. Nor., • 1932, 9, 430; vide also Helv. chim . 
Acta., 1034, 17, 010), have isolated from the bark 
an alkaloid, actinodaphnino, (.% II l7 0 4 N, nip., 
210-1 r, which is related to laurotetanine, present 
in several species of Lauraceao. 

Puntarnbekar (J. Indian clem. Soc Industr. 
J* News Kdn., 1038, 1, 10) has found in the berries 
of A. angusfifolia Nees, an allied species, 37% 
of fat containing approximately 90% of trilaurine. 


ADANSONIA 

ADAN30NI0 Linn. Bomraoaoeae 

A small genus of trees, comprising about 10 species 
of which some are indigenous to tropical Africa and 
Madagascar and some are confined to Australia. 

A. digitata Linn. The Baorab, Monkey 

Bread Tree 

I). E. P., 1, 105 ; El. Br. Ind., T, 348. 

An ah. — llijid ; Hind. — Gorak anili ; Mar. & 
Gitj. — Gorakh chinch ; Tam. -Anaipnli ; Kan. — 
Magimavu . 

A medium sized deciduous tree with spreading 
branches, attaining a girth of 30' and over. 
Tho outer hark is brown, hard and woody ; the 
inner bark, greyish and fibrous. The fruit is 
indehiscent, woody, 9-12 ,# long and about 4" in 
diameter. It encloses a mealy, slightly hitter 
pulp in which are embedded hard, shining kidney- 
shaped seeds. 

The tree is a native of tropical Africa and is 
occasionally cultivated in some parts of V. I\, 
Bihar, Bombay and Madras. In its natural habitat, 
it is one of the longest lived trees. 

Tho wood is pale yellow in colour, soft and very 
light. It yields 40-50% of pulp suitable for mak- 
ing paper. As tho pulp does not bleach well only* 
brown paper of fair strength can be made from it 
(Bull, imp . Inst Land.. 1917, 15 , 320). 

Paper of better quality is made from the pulp 
(33%) obtained from the inner bark. This pulp 
is dark greyish brown and does not also bleach 
well. It. yields strong and opaque wrapping paper 
(Bull. imp. Inst., Land., loc. cil.). 

Tho fibre extracted from the inner bark (Adan- 
sonia fibre) is used by Africans for making ropes 
and sacking. 

Tho fruit is composed of outer shell (45%), 
pulp (15%), and seeds (40% approx.). The ash of 
the outer woody shells is rich in potash (47%) 
and might, serve as manure (Polly, J. Nor. chern . 
Ind., Land., 1913, 32 , 778). 

About 50% of the pulp is soluble in water, yield- 
ing a mucilaginous liquid and an insoluble residue 
of cellular tissue. Reducing sugars, acids, proteins, 
etc. comprise half this amount and the remainder 
is chiefly made up of poetic substances. An 
aqueous extract of tho pulp possesses an acid 
taste because of tho presence of citric acid (4 • 4%), 

30 



ADAN50NIA 


THE WEALTH OF INDIA 


ADHATODA 


and is used in East Africa for coagulating ecara 
rubber obtained from Marti hot- qlaziovii Mu'dl. - 
Are. (Polly, loc.cit.. vide, also Greene. Bat.Gaz ., 
1032, 94 , 215). 

The seeds have a very tough husk and a soft 
oily kornol, devoid of starch. They yield about 
12% of a fatty oil (sp. gr., 0 015 ; sap. val., 005*1 
101*7 and iod. val., 70*7-77*8. Polly, lor. cii.). 
Polly suggests that, after softening the hard seed 
coats by boiling, they may bo used as cattle feed. 
The cash from the seeds is rich in potash (31%) 
and phosphates (31*2%) and may be used as 
manure. 

The loaves are stated to bo used in Africa, as a 
prophylactic against fevers during the rains and 
also to check excessive perspiration. The fruit, 
pulp is also cm plowed, by t h^ local people, for treat- 
ment of fevers and in dvsenterv (Ball. imp. ho s-L, 
Bond, 100(5, 4 , 252). 

ADENANTHERA L inn. L eoiminosae 

A small genus of trees, including about five species 
found in Asia and Australia. A. intermedia Merril 
(Philippine Islands) and A. micros perm a Teijsm. & 
Binu. (Java) yield valuable timber. The bark of 
A. intermedia contains 10 25* 5% of tannin, and is 
used by the Chinese and Javanese tanners (llurkill. 
I, 45). 

A. pavonina Linn. (Viral Wood, Red Wood 

T). E. P., I, 107 ; C. P., 24 ; FI. Br. Hid., II. 287 5 
PI. VI, 3. 

Sans. Knnchandana : Reno. Bolt a lam ha 1 ; 
Mar. — Thorlignnj : Tam. Aniltmd uvnnti ; Tel. — 
Bn ndi yn rn rot da ; K A \ . M a njet/i : M a l Ma njadi . 

A moderate-sized deciduous tree. 00 80' in 
height and 7- 8' in girth, with linear narrow pods, 
6-8" long, twisting while opening and exposing 
the hard, shining scarlet seeds. 

It is found in the eastern sub Himalayan tract, 
in tho Western (Units, in Burma and in the 
Andamans. The tree grows well in moist areas and 
is easily propagated by cuttings. It is often 
planted along roadsides, especially in southern 
India. The seeds yield 14% of a fixed oil (d i:, °, 
0-0168 ; 1 *4570 ; sap. val., 181 -4 : iod. val., 

87*0 and acid val., 0*56). Lignocerie acid is present, 
to the extent of 26% in the oil or 2*24% by 
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weight of the seeds (Mudbidri, A war and Watson. 
J. Indian 7w*/„ Sci., 1028, llA! 173). The oil 
may therefore be used for preparing the acid. 

Tho heart wood is red and is reported to he used 
as a substitute for true rod sandalwood (Ptcrocarpvs 
snntalinus). The wood is used in south India for 
building purposes and for cabinet-making. A paste* 
prepared from the powdered wood is used for ap- 
plying caste marks. 

ADENIA Forsk. Passifloeackae 

D. E. T\, V, 254 : FI. Br. ind.. II. 603. 

A genus of climbing plants with 80 pnleoi ropicnl 
species of the old world. A. /ahnata Engl. (syn. 
Modrrra palmala Lam.) is a small perennial 
climbing herb, found in North Knnara and ('evlon. 
Tn ('ey Ion. tin* juice of leaves and roots are used 
externally for skin diseases (Macmillan. 371). The 
root and fruit are said to be poisonous. 

ADHATODA Mill . Apantiiaceae 

A genus of shrubby plants, containing about 
100 species, confined to the warmer regions of the 
world. Only two species occur in India. 

A. vasica Nees 

I). E. 1\, 1. 100; C. I\, 25; FI. Br. 1ml., JV, 
540 : 1>J. VIII, 1. 

Nans.- Vanala : Feus. — Bus ; Hind. — Arusha : 
Beno. Balas ; Mae.- Ad visa ; (Juj. Aldvso : 
"Tel. — Adasaramn : "Tam.- Adadndai : 1\an. — 

A f lit soy c ; Mal.- Atalotalam . 

A small gregarious evergreen shrub, cut lining 
throughout the plains of India, and in sub Hima- 
layan tracts ascending up to 4,000'. 

A. vasica. is a well-fcnovn drug in the Ayurvedic 
and Ihiani systems of medicine, and is recommended 
for a variety of ailments such as bronchitis, astluna, 
fever, jaundice and consumption. The leaves and 
roots are antispasmodic and efficacious in coughs 
(Cent nil I ndigenous Drugs Comm.. 1000. 35). Ac 
cording to Krishnaswami and David (Indian J . 
Pharw 1040, 2,141 ; vide also Knnian. 1018, 4), 

the drug is useful as an expectorant and mild bron- 
chial antispasmodic but is of no value in the treat- 
ment of tuberculosis. 

The leaves contain very small amount of an 
essential oil, a crystalline acid and a white crystal- 
line alkaloid, vasicine, C u H 13 N a (), m.p., 190° 101° 
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(vide Son and Ghosh, J. Indian diem. Soc., 
11)24-25, 1, 315). The alkuloidal content of tins 
loaves is 0* 2 -0*4%, and of the hark it is about 
0*35%. I'he roots contain only traces. Vasicine 
has also been found to occur in Pegavvm harmala 
Linn. (Spath & Nikawitz, Per. dtsch. diem . 
Ges., 1034, 67,45). 

The pharmacological action and therapeutic 
properties of A. rasica have been studied by Chopra 
(Indian J. med. Res., 1925, 13, 205). Those arc 
attributed to vasicine, and the essential oil. Tim 
alkaloid produces a slight fall of the blood pressure 
followed bv a rise to the original level, and an 
increase in the amplitude of heart beats and a 
slowing of the rhythm. Tt has a slight, but persis- 
tent. broncho-dilator effect. The fluid extract of 
the leaves relievos cough and bronchial spasms 
and liquifies sputum. It is a useful remedy in 
asthma, specially in combination with belladonna. 
Compound preparations containing A. rasica are 
now available from pharmaceutical manufacturers. 

Insecticidal and antiseptic properties aic attri- 
buted to vasicine. The leaves are said to yield 
a yellow dye (Wehmer, 1035. 113). They art* 
sometimes used as green manure in paddv culti- 
vation (for analysis of the leaf ash. ride Fri. 
Rep. agric. Ben. Inst., Pvsa . 1934-35. I 17). 

ADIANTUM 1 aim. Polypodiac'Eae 

D. E. P., I, no. 

A large genus of ferns, popularly known as 
Maidenhair comprising nearly 190 species mostly 
confined to tropical America. They are character- 
ised by slender creeping rhizomes, with black 
roots and thin triangular-oblong leaves witli 
marginal sori. About 9 species are found in India, 
chiefly at higher elevations, and they are reported 
to be medicinal (Cains, J. Bombay vat . Ilist. JSoc., 
1935, 38, 343). Many are cultivated in gardens 
and green-houses as ornamental plants. 

Tho American species, A. capillns -veneris Linn. 
(The Maidenhair fern) and A. pedatum Linn. 
(Canadian Maidenhair fern), are also found in 
India (throughout the moist areas, and on the 
Himalayas up to 8,000'). These are used as 
demulcents, expectorants and tonics. A. cavdatvm 
Linn, and A. renvstmn (L Don (a common Hima- 
layan fern) tho common Indian species, are said to 
possoss medicinal properties of a similar nature. 


ADINA Salish. Rubiaceae 

A genus of trees and shrubs, comprising about 
15 species, distributed throughout tropical Asia 
and Africa. Four species occur in Lidia, of which 
A. cord i folia is an important timber tree. 

A cordifolia Benth. & Hook. f. 

1). E. 1\, I, 114; El. Br. Ind., Ill, 24; 
PI. IX, 1. 

Hind. — -Baidu ; Bend. — -Petpuria, da him ; Mae. 
-- Bcddi ; Tel.- Pasupu-kadambo ; Tam. & Mat.. 
- Manja-kadamba ; Kan. — Arsintega, yettega ; 
Trade— Haldu. 

It is a fall deciduous tree with a large crown and 
a straight, fluted bole up to 60' in height. Jt is 
found in the sub -Himalayan tracts from Nepal 
eastwards to Assam extending southwards lo the 
hill forests of Burma. It is common in the deci- 
duous forests of south India, especially in tin? 
Eastern Chats, Mysore and parts of Konknii. 

Artificial propagation is not easy. Seedlings 
raised in seed boxes in April- May may he planted 
during the following season. 

Haldu is a lustrous, yelloAv or straw-coloured 
wood with an even texture. It is a light to mode- 
rately heavy wood (sp. gr., 0 65 ; air-dry wt., 40- 
42 lb. per e. ft.), usually with a straight or. inter- 
locked grain. It is anatomically characterised by 
faint inconspicuous growth rings, small vessels 
with little paratraeheal and abundant metatracliral 
parenchyma, and long, coarse, tapering fibres in 
definite radial rows (Pearson and Brown, II, 623 ; 
Cox, Indian For. Bull., New Series. No. 42, 1921). 

It is a moderately strong, hard wood. It saws 
easily, takes a good polish and seasons well. Tt is 
best to convert green logs and season them under 
cover for 12 months. The wood is easily amen- 
able to kiln-drying and kiln-seasoning. Haldu is 
durable under cover but moderately so, in open 
situations. The wood has a tendency to warp and 
crack if not properly seasoned, and it is liable to 
insect attack. 

Haldu is largely used for structural work. It 
is one of the best Indian timbers, suitable for floor- 
ing, and for panelling railway carriages. Tl is the 
best Indian wood for bobbins, but it is slightly 
more brittle than European beech (Trotter, 1944, 
39). A miscellany of products such as canoes, 
cigar boxes, toys, combs, agricultural implements, 
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and turnery articles are made out of it. The tim- 
ber is used in making battery separators (Rohniaii 
and Ishaq, Indian For. Leafl., No. 14, 1942). 

HaUlu is available in practically all the provinces. 
According to Pearson and Brown ( loc . cit.) the 
different provinces supply approximately tho 
following quantities (in tons) of timber annually : 
U. I\, 1,500 2,000 ; Bombay, 2,700 ; Orissa, 700 ; 
Mysore, 000 ; Madras, 1,000 ; Assam, 200 ; Bengal, 
150 200; and Burma 1,000. 

The price of haldti is unsteady and varies very 
much (Trotter, lor. cit.). 

The bark is regarded as febrifuge and antiseptic 
(l)ymock. Warden & Hooper, II. 171). It con- 
tains 7 *27 9*7% of tannin (Fray mouth and Pil- 
grim, x Indian For. Bull ., Xcic Scries, No. 42, 
1921, 5). 

From an alcoholic extract of the wood shavings, 
Lai and Dutt (•/. Indian cheat. Soc., 1935, 12, 
257) obtained 0*09% of a yellow pigment, adinin 
C,. K n () ; . 3 FLO, which decomposes at about 
200 °. 

ADONIS Linn. Ranunculaceae 

A genus of ten species of annual or perennial 
herbs, occurring chiefly in the temperate regions 
of southern Europe and western Asia. Home liko 
A. vernal it* Linn, and A. aestivalis are medicinal. 

A. aestivalis Linn. 

I). E. L\, I, 115; FI. Br.IncL, I, 15. 

This erect annual herb (1-2' high) extends from 
temperate Europe to Asia. It is a cardiac stimulant 
and contains 0*216% of aglueoside C 2r> H 4fl O lJ§ , 
which rose m bios adonidin from A. vcmalis , but is 
weaker in its physiological action (Wehmer, 
I, 323). 

AEGIALITIS It. Br. Plum jjaginaceae 

'Phis genus is represented by only one species, 
A. rotund if alia Roxb. (syn. A. annvlata Kurz, 
1). E. P-, I, 1 h»). found in tropical Asia and Aus- 
tralia. It is an evergreen shrub or small tree, found 
in the tidal forests of the Sundarbans, Chittagong, 
Burma and the Andamans. The wood is soft and 
spongy. The grey bark has been found to contain 
11% tif tannin (Kraymouth and Pilgrim, ox Indian 
Far. he a ft ., No. 72, 1944, 3). 


AEGICEEAS (iaortn. Myrsinaceae 

A genus of mangrove plants, including 2 species, 
distributed from Asia to Australia. 

A, corniculatum Blanco Syn. A. ntajus ( Inert n. 

I). E. P., 1, 116 ; FI. Br. Ind., Ill, 533 ; Brandis, 
Fig. 161. 

Hind. — Hal si ; Bend.— Khalshi ; Mar. Kan - 
jala ; Tel. — Dudumara ; Tam. — Xarikamlam ; 
Bi’RM. Buialet. 

A shrub or small tree, with evergreen leathery 
foliage and white fioAvers very common in the man- 
grove swamps and tidal creeks. It. occurs on both 
sides of the Deccan peninsula, in the Smidcr- 
bans, Burma, the Andaman Islands and Ceylon. 

The bark is used as a risk poison (Burkill, T, 54). 
It contains about 7*K% of a saponin llj^Oj 
(OH),, Home resin, a caoutcliouc-Jike substance and 
a crystalline compound, C 22 H 24 O a . in.ji., S3. N4° 
(Balsac, Malieu, Lefevie and Purveand, Chan. 
Ahstr .. 1931, 25. 239; and Weluncr, 11,925). 

In addition to these, the bark (15*3% moisture) 
contains 6*6% of tannin and 15*9% of water 
soluble non-tans. It, however, yields leather of 
pool quality (Balsac et al loc. cit.). 

The pericarp of the* fruit does not contain any 
saponin, but Hie kernel contains a saponin chemi- 
cally identical with the bark saponin but physio- 
logically ten times more* powerful in its action on 
red blood corpuscles (Weiss, ex J. chon. Sac., 

1906 , 90 . 571 ). 

The wood is reddish or dark brown, moderately 
hard and weighs about 40 lb. per e. ft. It is used 
mostly for building huts and for fuel. 

AEGLE Com* a R u ta o e a e 

Aegle includes about three species, distributed 
in the Indo-Malayaii region. A. warm* las. found 
all over India, Burma and Ceylon is an important, 
medicinal tree. 

A, marmelos Correa The Bael 'Free 

D.E. P.,T, 117 ; C.P.. 26 ; FI. Br. Ind.. 1 , 516 ; 
PI. VH, 4 Si 5. 

Sans. — Bilm ; Arar. & Tkks.- Shnl ; Hind. 
Bkng. & Mar. Bel ; OrJ. — Bil ; Tee.— M a rai n ; 
Tam. Si Mal.- — Vi Irani ; Kan. — Bil'jmtre. 
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A deciduous tree, 20-25' in height and 3- 4' in 
girth, with straight sharp axillary thorns and tri- 
foliate aromatie leaves. The cultivated tree is less 
spiny. The bark is shallowly furrowed and corky. 
The greenish-white fragrant flowers appear from 
May to July and the fruits ripen by December. 
The fruit is globose (2 4" in diameter), grey or 
yellowish, and with a smooth hard aromatic rind. 
The fruits of cultivated trees are much larger in 
size. Seeds are numerous, oblong, compressed and 
with a mucous testa found embedded in a sweet, 
orange-coloured, thick, mucilaginous pulp. 

The tree is found wild in the sub -Himalayan tract, 
in central and south India and in Burma. It is 
also cultivated in north Tndia. It thrives in a 
fairly rich well drained soil. Artificial propagat ion 
is usually carried out by transplantation of nursery 
seedlings. Sometimes plants are raised from root- 
suckers. 

The unripe nr half-ripe fruit is regarded as 
astringent-, digestive and stomachic. It is beneficial 
in eases of diarrhoea and dysentery. The ripe fruit 
is sweet, aromatie and cooling. It is generally used 
in the form of a sherbet, or marmalade. 

According to Dixit and Dutt (./. Indian rhrm • 
Soc ., 1032, 9 , 271) niarmalosin, ( - 13 H J;! () 3 , m.p.» 
103°, a furocoumarin, is the active constituent. 
This is identical with imperatorin isolated by Spath, 
Boso, ( I ruber and (Julia (Her. dlxch. chem. Gex., 
1037, 70, 1021) from Iwpemloria oslrnthivm Linn. 
In doses of 0*05 g. marmalosin acts as a laxative 
and diuretic. It causes a slight- lowering of perspi- 
ration and some sleeplessness. In stronger doses, 
it acts as a cardiac depressant. The fruit contains 
also 4*0% sugars (Dixit and Dutt, lor. ril.) and 
tannin 0% in the pulp, and 20% in the rind 
(Wehmer, I, 021). The seeds yield a bitter fatty 
oil (11* 0%) which is taken internally as a purgative 
in doses of 1 *5 g. (Dixit and Dutt, lor. rit.). 

Tho root- bark, and sometimes the stem bark 
also is administered in intermittent fevers, in Ce- 
lebes, tho bark is used as a fish poison (Burkill, 
I, 57). According to Dixit and Dutt (loc c it.) the 
bark contains umbellifcronc and other couma- 
rins, different from marmalosin obtained from 
the fruits. Their proportion, however, varies with 
tho age of the bark and also the locality from 
which it is obtained. The bark (from oid trees 
in Bihar) contains also 0*3% of an lakaloid, 
CL- H, 1 0 ; > N, m.p., 142° ( Asim Mukerjee, Giirr. 


Sri 1943, 12 . 2o9), which was shown by Chak- 
ra varty (',/. Indian chew. Nor., 1044, 21 , 401) 
to be identical with fngarinc from the leaves of 
Zanthoxyhim coco (Jill, ex Hook, and Arn. (syn. 
Fagara rare Engl.). 

The gummy mucous substance surrounding the 
seeds, serves as a good adhesive. It is more 
abundant in ^|ung fruits. It is suggested as a 
varnish for pictures ami is said to add brilliancy to 
watei -colour paints. Mixed with lime, it is utilised 
as a cement and the mixture' sols firm rapidly. Tho 
dried fruits freed from pulp are used as pill boxes 
for keeping med’eiues, sacred ashes and snuff. Very 
young fruits aro alternated with the seeds of Elaco- 
carpus ganitrvs Roxb. (Rudrakxh) in making neck- 
laces. According to Watt, a yellow dye can be 
extracted from the rind of the umipc fruit. 

The stein yields a good gum occurring in tears 
like gum arabie. The leaves contain <)•(>% of essen- 
tial oil, mostly composed of d-limonene (Finnomore, 
47 f>). They arc much used as religious offerings 
in temples. 

The wood is light yellow or yellowish -grey, lus- 
trous ami strongly aromatic when first exposed 
(so. gr., ; air-dry wt., 57 lb. per c. ft.), 'flic 

timber is hard, strong and tough, but is not much 
used. The wood is suitable for making charcoal 
for producer-gas plaids (Indian For. Leajh , No. 
35, 1943.3). 

AERVA Forsk . Amaranth ace ah 

D. E. l\, T, 124. 

A genus of erect, prostrate or climbing herbs or 
underslirubs, comprising about 15 species, distri- 
buted in the warmer parts of Asia and Africa. 
Nearly (5 species are found in Lidia. A. lanata Juss. 
is an erect or prostrate herbaceous weed, common 
throughout the hotter parts of India and ascends 
to 3.000' on the hills. It also occurs in (.'ey Ion. 
The plant- is said to possess diuretic and demulcent 
properties. 

It is reported to contain some tannin (Chandra, 
ex Indian For. leajh, No. 72, 1944, 18). 

AESCHYNOMENE Linn. Leotjmtnoseae 

A genus of -Jirubsor undershrubs, cornpnVng 90 
species, distributed in the warmer parts of the? 
world. Two species occur in India, 
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A. aspera Lina. Thk Sola Pith Plant 

U E. P., r, 125 ; <\ P., 29 ; FI. Br. Lid., U, 152. 

1 Tin i). — Sola ; Bum;. A’/mfa ; Tkl. — Air jiltiya ; 
Tam. Alla ncddi ; Kan.— lifhdv. 

A littic-branohcd stout herb wit k spongy floating 
stem, glowing to a height of 6-10'. The stain at- 
tains a diameter of about 2". 

it is plentiful in Bengal and Assam and is also 
found in south Lidia and Burma. It is usually 
met with in marshy places, waterlogged situations, 
and on tin 1 margins of tanks or lake's. 

Tim stun consists of a mass of very light, 
soft pith which has very good insulating pro- 
perties. ft is used extensively in making sun hats 
(sola topis). The. thicker portions of the stem 
are cut into lengths of 2 :V and are tied into 
bundhis and dried. After removing the bark, 
ihe pith is split into thin sheets. The hats are 
worked on wooden or clay moulds and the sola 
sheets are wound round in layers. The* best 
quality of pith comes from Bengal, and Calcutta 
is the centre of trade. 

The pith is also used for making toys, artificial 
flowers, models, etc. Lt may also he used as a sub- 
stitute for bottle-corks and in the manufacture of 
swimming jackets and life-hells. 

A. indica Linn. 

0. E. 1\, I, 129 ; C. P., 29 ; FI. Br. Ind., II, 151. 

Bk mi. — Kdt/i shot a * Assam — Kuhila ; Tkl.— 
Titja jdneja ; Tam. -A JellithaUL 

A very slender much branched annual, found 
in Bengal. Assam, south India and Burma. It is 
common in wet grasslands. 

The pith of this plant is. of inferior quality. Tt 
is harder than that obtained from A. asjjcra and 
cannot be split into thin shoots. However, it is 
also used for sola topis, with a surface dressing of 
sola pith. 

AESCULUS Linn. Safin dackab 

A genus, including about 25 species of I ices and 
shrubs, distributed in the temperate regions of Asia, 
Europe and America. Two species are found in 
India, A. indica, and A. puuduana Wall. ( A. 
awamica Griff.). The former is a second class timber 
tree. 


.1. hi f. }i(tcasfa /nun Linn., the Horse-chestnut ti(*e, 
indigenous to Asia Minor and Greet e, is occasionally 
met with in northern Lidia as an ornamental tret'. 

A. indica Colebr. Indian Hoksk Fhkstn nr 

I). E. I\, I. 12b ; FI. Br. Ind., I, 07 5. 

Hind. Pun/jur, lunik It or ; N. W. F. V. — Torjaya ; 
SrTi.KJ Kanur ; Uavi dun ; Kashmir Have, 
hnnudun 

A large* deciduous tree (height, 100'; girtli nj) to 
10') with a sliort. straight, cylindrh al bole and a 
spreading crown with drooping branches. It is 
distributed from the Indus to Nepal, generally 
growing gregarious in rich, moist, shady ravines 
on the hill tops of Kashmir, t lie* Punjab and the 
U.P., at an altitude of 4,000-10.000'. 

The* wood is white or pale pinkish-white, when 
freshly cut. hut becomes pinkish-brown on ex- 
posure. It is light (sj>. gr., 0-54 ; air-dry wt., 55 11). 
per c. ft.), moderately soft and even-textured, gene- 
rally with a straight or narrowly interlocked grain. 
Anatomically it is characterised by sharply defined 
growth rings, narrow' medullary rays, very small 
vessels and line non-libriform fibres (Pearson and 
Brown, I. 2ND). 

The wood is not durable in open sif nations, but is 
fairly so under cover. It is easy to saw, finishes to 
good surface and takes a. good polish. The timber 
seasons well without much degrade*. Green con- 
version and subsequent kiln-seasoning are recom- 
mended (Pearson and Brown, lor. ciL). 

It is largely used for buildings, packing eases, 
water troughs, cooperage, and fittings for boats. 
Selected pieces of the timber arc useful for panel- 
ling in railway carriages. 

Though the tree is common in many parts of 
Kashmir, the Punjab and the U.P.. it is not worked 
out to any large extent because of the difliculty 
of t ransportat ion from the hills. The total annual 
supply from the Punjab and Ihe U.P. is estimated 
to he* about 2.000 tons (Pearson and Brown, 
lor. cit.). 

Tin* fruits are given to horses for colic. All oil 
from tin* seeds is used externally in rheumatic com- 
plaints. The leaves and tw igs are lopped for fodder 
and the fruits a, re eaten by the hill tribes in 
times of scarcity. 
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AFRAMOMUM K. Sell 11 111. ZlNGJBEUACEAE 

J). K. IV, I, 222. 

A genus of herbs, comprising 50 species found in 
tropical Africa. A. melegueta (Rose.) K. Schum. 
(syn. Amomum melegueta Rose.) and A. granum 
parodist K. Sebum, are the source of the African 
spice, 4 grains of paradise \ A. melegueta is occa- 
sionally cultivated in Indian gardens. Its seeds 
are pungent and are used in veterinary medicine 
and for flavouring cordials and liquors. 

The seeds yield 0*3- 0*75% of an essential oil 
(sp. gr., 0- H1I7 ; ester val., 41*2; and ester val. 
after acetylation, 63*9, Parry, I, 105). Their 
pungency is due to paradol, a yellow oily subs- 
tance, similar to gingerol, present in the fatty oil 
oft bo seeds (0*75%, Wehmer, I, 182). 

AFZELIA Sm. Leguminosae 

I). K. IV, I, 128 FI. Br. Ind, TI, 274. 

A genus of 12 speeies of trees, distributed in 
tropical Asia and Africa, four of which are found in 
India. A. bijuga A. dray is a medium-sized tree, 
found in the coastal forests of Bengal (Sunderbans), 
Burma and tin* Andamans. Its sap wood is light- 
brown ; the heart-wood is reddish brown. It is 
moderately hard and durable and is used in the 
Andamans for beams and girders (Gamble, 280). 

AGANOSMA G. Don Apooynaoeae 

1). K. IV, I, 128; FI. Br. Tnd., Ill, 663. 

A genus of latex -bearing, evergreen woody 
climbers, comprising about 8 species, mostly con- 
fined to the moist er parts of India, Malaya and 
south Ghina. Some are medicinal, e.g., A. dicho - 
toma (Roth) K. Schum. (syn. A. caryophyllala G. 
Don) and A. marginata 0. Don. The latter is 
found in Sylhet, Chittagong, Tenassorim and 
Malaya. A decoction of its root is taken for uri- 
nary troubles, as a tonic for fever and as an 
emmenagogue (Burk ill, I, 61). 

AGATE 

PI. X. 

Chalcedony , of which agate (Sans .- Corned; 
Kino. Akik) is a handed form, is a cryptoerys- 
talline quartz, Si0 2 , generally white, greyish or 
delicate blue in colour, md translucent to opaque 


with a waxy or greasy lustre. Agate usually 
shows coloured bands which may be clearly marked 
off or may shade into one another. The poro- 
sity of the layers in banded agate facilitates arti- 
ficial colouring. Moss agate or mocha stone, with 
its dendritic inclusions of chlorite, manganese 
oxide, iron oxide, etc., onyx with its black and 
white parallel alternating layers, and sardonyx 
with its brownish red (or red) and white bands, 
are all varieties of agate. 

The other varieties of chalcedony are carnelian 
(clear -red), sard (brownish-icd), chrysoprase (apple- 
green), prase (dull leek-green), and plasma (blight 
green and sub-translucent). Plasma containing 
small spots of jasper (red opaque quartz) is known 
as bloodstone or heliotrope. Buhrsfone , or bvrr stone 
is a white, grey or yellowish, hard chalccdonic 
stone. 

Beads of beautiful workmanship made out of 
agate and other varieties of chalcedony have been 
unearthed in Mohenjo-daro. India’s onyx and 
carnelian cups, and chalcedony have been known 
all over the world since Greek and Homan times. 

DISTRIBUTION 

Chalcedony and agate are commonly observed 
tilling the cavities in t he different volcanic rocks 
of India, including the Deccan Trap in Bombay, 
Central Provinces, etc., the Rajmaha! Trap . in 
Biluir and the Panjal Trap in Kashmir, and less 
commonly in the lavas of the; Abor volcanic series 
in Assam, in the basalts of Bavagad (Baroda), 
and the tuffs of the Mnlani scries, Jodhpur. 
The Deccan Trap is by far the most important 
source, and large amounts of chalcedony and 
agate may be collected from the beds of rivers 
draining the Trap. At certain places. Tertiary 
and Sub- Recent conglomerate beds are almost 
entirely made of pebbles of agate and chalcedony. 
Small veins of chalcedony an? also occasionally 
seen to traverse the lavas of the Deccan Trap. 

Bihar : Along with other forms of quartz, 
agate and chalcedony occur in the Rajmahal 
hills. They are most abundant in the lava flows 
which underlie the white and the yellowish shales. 
A locality specially mentioned is about two 
miles to the north of Barhait (24°53' : 87°37') 
whore a bed rich in agate nodules runs for 
nearly a mile (j Bee. geol, Sitrv. India , 1921, 
53 , 265). 
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Bombay : Varieties of agate are common as 
amygdales in the Deccan Trap. On weathering 
the stones get dislodged and collect in the gravels. 
The most important centres of production in this 
part we re Ratanpur (21°43' : 73°l 1') and Damlai 
(2I°42' : 73° 13') in Rajpipla State where agate 
and earnelian occur in a conglomerate of the 
Pilocenc age (Re.c. geol. Surv. India , 1909, 37 , 
176). The mines, however, have not been worked 
since 1929. 

A large quantity of agate occurs in the pebble 
bed near Kanpur (22°2r : 71°42') in Alimedabad 
dist. and in the bed of the Majam river between 
Mavidva and Amliyara (23° 13' : 73°4'). Here 
agates are veined and take a high polish. In 
Naira dist., a particularly beautiful variety of 
agate occurs at Kapadvanj (23° 1' : 73°4'). Some of 
the stones bear markings resembling landscape 
and are highly prized. 

Tn Kathiawar, a large irregular vein of moss 
agate traverses the Deccan Trap at Khijaria, three 
miles WNYV. of Tankara (22°40' : 70°48') in Morvi 
State. Another vein of moss agate occurs about 
half a mile to the S\V. of Khakhra (22°20 / : 70°30'). 
f lorn mon agate of greyish w r hite colour is also 
know n to occur in the same neighbourhood. Frag- 
ments of moss agate occur scattered on the surface 
at Latipur (22°37' : 7<> 0 35') and in its vicinity 
as also between Jiwapur (22°49' : 70°40') and 
Badanpur (22°47' : 7<>°40 / ) in Navanagar State. 
A number of localities from Navanagar State and 
Kathiawar are reported to be particularly rich 
in onyx. These include Vijarkhi (22°25' : I7 l 3<>'), 
Khokhri (22*23' : 70°28'), Raolidar (22°9' : 70° 
13'), Bori (Bodi, 22 <> 9 / : 70°18') and Narmana 
(22°5' : 70° 13'). 

Tn Baroda State, agate (usually banded and 
associated with bloodstone and jasper) occurs 
as pebbles in surface soils up to a depth of JJ-3' 
near Naroli Nahani and (dial ha. in the latter 
area, agate pebbles vary from half a pound to 
three or four pounds in weight (Shah, 97). 

Central India : A bed of siliceous breccia (the 
topmost bed of theSemri series) about 40' thick, 
bearing agate, jasper and chert occurs in Bundcl- 
khand (Mem. geol. Surv. India , 1859, 2, 13). Agate 
pebbles are quite common in the valley of the Joh- 
hilla river in Rewah State. They are derived from 
the druses of the trap rocks found in many parts 
of south llewah. Here agate is associated with 


jaspers and bloodstones. Chalcedony occurs not- 
ably in the Mahanadi valley, west of Chandia 
(23®39' : 80 t> 42 / ). 

Agate and chalcedony occur as amygdales in 
the trap rocks of (hvalior State, notably on the 
hill near Harinkheri. Chalcedony (w r ith opal) 
has been reported to occur in the geodes of the 
Deccan Trap in Khilehipur State. 

Central Provinces: In the Central Provinces, 
as in Bombay, the amygdales in the Deccan Trap 
consist of different varieties of agate and chalce- 
dony in large quantities and a substantial supply 
is obtainable from the gravels of riveis, notably 
in the Narbada valley. 

Eastern States : Along with flint and jasper, 
agate is reported to occur in some profusion at 
places in the Bamanghati subdivision ofMayur- 
bluinj State (liec. geol. Surv. India , 1904. 31 , 
173). 

Hyderabad State : Pebbles of agate, onyx and 
earnelian arc found in a calcareous conglomeratic 
bed between Herur Bnzurg and Fcrozabad. Plasma 
ohrysoprase and bloodstone have been found in 
the Deccan Trap. 

Kashmir : Fine agates and carnelians are re- 
ported to occur in a ravine at the place where 
the Chankang spur abuts on the Kyango Truggar 
(34° 20' : 79° DP). 

Madras : Large quant ities of agate and chalce- 
dony, etc. often accumulate in the beds of the 
rivers draining the Deccan Trap. A particularly 
rich locality is the bed of the (iodavari near Rajali- 
niundry. The gravels in the valley of the Kistna 
in Paiuad care also a rich source. A large number 
of fragments of earnelian along with jasper and 
chert occur in a conglomerate bod amongst the 
Pulivendla quartzite in the hills WSW. of Cudda- 
pah (Mem. geol. Surv. India , 1872, 8 , 172). A 
certain amount of chalcedony occurs in associa- 
tion with quartz, reefs, o.g. in the auriferous reefs 
across the eastern spur of Bcnsibetta (il°42 # : 
7 7 ° 1 7 ' ) in north Coimbatore (Mem. geol. Surv 
India. 1901, 33 , ii, 55). 

Rajpnfana : Agate has been reported from 
Sultanpur, Junera and Moali in Kotah Stale. 

United Provinces : Agates occur in the gravel 
beds in Banda district. 



Agate 

MINING. IMiODUCTlON AND USES 

The most i ni] x>it mi it workings of agate me those 
of Ratanpur, Damlai and other places in Rajpipla 
Stato (Bombay), whore 1 hoy Jun e been exploited for 
centuries (for an aecount of the agate industry in 
Rajpipla ride, Bose, lice, geol. Svrv. India, 1908, 
37 , 170). The agate pebbles (usually 2 It" along l lie 
longest diameter) as raised from t lie mines are light 
coloured, generally with a slight milky tinge. 
They are chipped at the mines to see if there arc* 
any flaws and the approved piece's are taken to 
Limodra where they are baked to improve and fix 
the colours. The stones are then sent to Cambay 
for cutting and polishing. 

Thera are no reliable statistics of production of 
agate, rarnelian, etc., though these minerals have 
been produced in India since very ancient times. 
Large (quantities of agate have been exported from 
Cambay to Europe, Nigeria, Cold Coast, Africa 
and China, but in recent times increased foreign 
eompet it ion has adversely affected the indust ry. 

The mines of Rajpipla State used to \ ield 
100 500 tons per annum (Coggin Brown, 200). 
They were closed down in 1017, but yielded about 
7*5 tons in 1020, valued at Rs. 8000. 

Agate and other clear translucent varieties of 
chalcedony are of value as semi-precious stones. 
Thu stones are carved into a great variety of 
ornaments like necklaces, rings, amulets, ear- 
rings, brooches, wristlets, beads, etc. For cameos, 
onyx is preferred, since it has layers of different 
colours and straight handing. The top layer is 
used for the head, while the lower layer of another 
colour forms the background. Agate and chal- 
cedony are also used for making small pestles, 
mortars and knife-edges of balances for scienti- 
fic work. 

The different layers of agate vary in porosity > 
lienee some layers absorb a dye or a chemical, 
while others lacking in porosity take on litlle 
or no colour. Artificial colouring of agate has 
been practised in Germany for over a hundred 
years. Agate can be coloured red by soaking it 
for several" weeks in a st rong solution oi iron nit- 
rate. It is then gradually heated to a high temp- 
erature in an oven, and slowly cooled. If nickel 
nitrate is used instead, it is coloured apple- 
green. Black colours are developed by soaking 
agate in a solution of sugar and subsequently 
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boiling the stone in sulphuri acid for several 
hours (Baxter, 200). 

Ju India, agate articles are manufacture at 
Cambay (Kathiawar), Banda (U.l\), Jubbul- 
poie((J.l\), and a few more? places in the Deccan 
Trap area. To bring out the deep colours, the 
pebbles are first baked in earthen pots over a 
steady lire, and the stones are then cut at one end 
and sorted. In shaping them only simple tools 
such as handsaws, iron spikes, etc., are employed. 
Diauumd-tipped drills are sometimes used for 
making delicate article's. The finished pieces 
are finally smoothened and polished. At Cambay, 
about Its. 10,000 worth of agate is processed an- 
nually, the value of the finished articles being 
estimated at Its. (> lakhs (Trivedi, 312). 

AGAVE Linn. Amauxllidaceae 

Agave is a large genus of short stemmed half- 
woody plants, bearing a rosette of long, erect., 
pointed, fleshy leaves. About 275 species arc 
distributed in tropical America, whence many 
have, been introduced into other tropical countries. 
Agaves were introduced into India in the 15th 
century by Mu? Portuguese and they are now com- 
pletely naturalised throughout the country. In 
north India, they are called liakas palta and in the 
Roiith they are known as KatUilai and Katlazha. 

The k'&ves of agaves yield a valuable fibre. 
A. cantata is grown in the Philippines, Java and 
Cuba ; A. fourcroyde a Lem., a native of Mexico, is 
cult ivated chiefly in Yucatan and yields the Hene- 
epien or Mexican fibre, and A . simtlana , the source 
of the wellknowu sisal fibre, a native of Central 
America, is now grown largely in east Africa and 
t o a smaller extent in the Bahamas, Java anil I?lo- 
rida. A. vera-cruz , A. heleracantha Zuce. (Jau- 
mave istlc), and A, ItcheguUla Ton*. (Tula istle) 
yield fibres of inferior quality. 

A. cantata, A. smtlana , and A. vera-cruz occur 
in India. They are planted along railway embank- 
ments and road-sieles anel are suitable for hedg- 
ing and fencing. They may also be planted to 
check soil erosion. Experimental plantations are 
found in various parts of India. Agaves are cap- 
able of growing on rough dry soils which are un- 
suitable to other plants, but grow vigorously on 
dry, well-drained sandy loam. They rarely set 
seed, anel propagation is carried out by means 
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of bulbils and suckers. The loaves are ready for 
extraction of fibre usually in the fourth year. 

Agave fibre is one of the important- hard fibres. 

In Amoriea, it ranks next, to cotton, and the trade 
amounts to over $35,000,000 (Hill, 40). Agave fibre 
is mostly user! for making ropes, cordage and 
twine. The shorter fibres and ist les are used for 
making mops and brushes. Sisal is eminently 
suited for cordage of all kinds and trials carried 
out at the Imperial Institute, London, in co-oper- 
ation with the Admiralty have shown that, for 
marine cordage the fibre compares favourably 
in durability with Manila bomp from Musa text ihs 
Nee (Imp. Inst., Loud., Empire fibres for Marine 
Cordage, 1035). In recent- years, it has also been 
used for the manufacture of coarse fabrics. I t is 
commonly used for binders, twine, fishing nets, 
ham mocks, door mats, rugs, carpets, etc. The 
refuse left after decor! ioat ing the leaves is employ- 
ed in making paper and paper-hoards. 

Agaves flower only once during their life and the 
flowering stem arises from tin* cent re of the plant 
as a thick polo, which rapidly grows to a height; 
of 20-30'. They die after fruiting. On cutting 
off the young flowerhead of A. annricana Linn. 
(Century plant, American aloe; found in India 
only as a. garden ornamental plant), a large (juan- 
tity of juice is obtained. This, when fermented, 
yields pulque, the national drink of Mexico ; 
the distilled spirit is known as unseal. 

A. aogustifolia Haw. Syn. .1. irightii. Drummond & 
Prain The Dwakk Aloe 

C. 1\, 34 ; Drummond and Drain, Dap. Land 
Rec. and Agric., Rental. Bull ., No. s, 1 906, II. 

A plant with stout trunk and a still', compact 
rosette of loaves about 2' long and 3" broad at 
the middle, and with weak marginal prickles. 

It is nat uralised in the sub-Himalaya it tract and 
outer Himalayas and many other parts of India. 
In the plains, it is grown as a fence along railway 
lines. 

The leaves yield a short fibre, of little use for 
commercial purposes. 

A. cantala Koxb. Maguey, Cantala, 

Bomhay Aloe 

0. I\, 33 • Drummond and Plain, Dap. Land 
Rev, and Agric. f Bengal, Bull., No. 8, 1906,11. 
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A. cantala has a short ascending rootstock, and 
long narrow leaves, 4' or more in length and 3" 
wide at the middle. It is commonly met with 
in Bombay, Deccan, northern Madras, tho Central 
Provinces, tho United Provinces end parts of the 
Punjab. The plant- grows well as a hedge and is 
useful in checking soil erosion. Lt needs a fairly 
good soil and thrives best- in regions with 40 10(1 
inches rainfall. 

The leaves yield 3 4*5% of fibre. In Bombay, 

I he fibre is extracted on a commercial scale, gene- 
rally by retting. This fibre is most ly utilised for 
the manufacture of ropes. It is a. Iso used by the 
mat weavers of Travaneorc. Mechanically decorti- 
cated fibre is liner, though less tensile than sisal. 
It is also useful for cordage* twines, nets, etc. 

A. sisalana Perr. Syn. A. rigid a Mill. var. si alana 

Sisal 

D. E. I\. 1, 143 ; C. l\, 34 ; Kmp. Marketing 
Bd., Umpire (frown Sisal, J92-S, 

The sisal agave* has a short stem, 15" thick 
bearing a. number of dark greets, thick, fleshy, rigid 
leaves, 4-0" in length and 4-0* in width at the 
broadest portion. Generally no spines arc found 
on the leaf margin. 

Sisal has been cult ivated on an experimental 
scale in Assam, Bengal. Madras, Bombay, Mysore 
and ( Vylon. Tt. grows well on a dry, permeable 
sandy loam and is exceedingly draught-resistant . 
Propagation is usually carried out by bulbils or 
suckers. Bulbils arc grown in nursery beds and 
seedlings arc transplanted when 8-12" high. They 
are usually spaced S' apart in rows of O'. The 
leaves are cut for fibre between the third and the 
fourth year. The oldest- loaves (the lowest on the 
trunk) are cut close to the trunk. Each plant 
yields about 250-300 loaves during its life-time of 
7 S years (Kmp. Marketing Ikl., Sisal, 1933). 

Where sisal is cultivated on a large scale, 
as in East. Africa, the fibre is extracted 
by mechanical decortieators. It- is then washed, 
cleaned, dried and packed in bales. But- in India, 
though the plant was introduced on a commer- 
cial scale some time ago, there are very few plan- 
tations of any size. Ordinarily, the leaves are 
scraped by hand to remove the green matter from 
the fibrous layer, or they are passed through a 
cane-crushing mill and then retted in water for 
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about 8-15 days. The fibre is then finished in 
the usual manner ( Dtp . Agric. Bengal , Leafl., 
No. 2, 1940, 2). 

The average weight of a sisal leaf is approxi- 
mately 2 lb. and 1,000 leaves yield 60-80 lb. of 
dry fibre. Although fibre content is as high as 
6-8%, only 3-4*0% is obtained by decortication. 
Sisal hemp consists of strands or filaments 3-5 
long, of a mealy white or pale yellowish colour. 
The fibre is strong, coarse, somewhat harder and 
more flexible than Manila hemp. The fibrous 
substance consists of 73-78% ofalignified form of 
cellulose (Bull. imp. Inst ., Land., 1930, 27, 441). 

Fibre from East Africa is exported mostly to 
London, and that from Mexico and the Dutch 
Kast Indies to the U. S. A. During the second 
World War, the price was £30-40 a ton, the 
normal price being £20-25 a ton. Til Tndia, 
it is valued at Rs. 250 per ton (Sircar, 7). 

The dried residue left after the extraction of 
fibre contains 1 1% of fermentable sugars (Wehmer, 
I, 166), but it is not profitable to prepare alcohol 
from it (Grcenstreet, Malay agric. «/., 1930, 

18, 305). 

A. vera-cruz Mill. The Blue Elephant Aloe 

(■. J\, 34 ; Drummond and Brain, Dep. Land 
Rec. and Agric., Bengal , Bull., No. 8, 1906, 10 ; and 
Agric. J . India , 1908, 2, PI. 43. 

Probably a native of Mexico, naturalised 
throughout India, and common in Assam, Bengal, 
Bihar, Bombay and in south India. The leaves 
yield l •5-2*5% of a fibre, which is coarser and 
stronger than cantala fibre. It is useful for ropes, 
cordage and mat making. 

AGERATUM Linn. Compositae 

A genus of aromatic herbs, comprising 45 tro- 
pical species. 

A. conyzoides Linn. Goat Weed 

FI. Br. Ind., Ill, 243 ; PI. VIII, 2. 

Be no. — Uchunli ; Tam. — Pum-pillu ; Kan. — 
Nayilulasi ; Sinh. — Hulan tala. 

A common hairy annual weed, 1- 3' high, found 
throughout India up to 6,000', and in Ceylon. 

The leaves of the plant are used for cuts and 
sores, and as an external application in ague 
(Dymook, Warden & Hooper, II, 244). 


AGLA0NEMA 

According to Moudgill (J. Indian them. Soc., 
1925, 1, 273) the leaves and flowers yield 0*02% 
(dry wt.) of essential oil possessing a powerful, 
nauseating odour. July (Chem. Abstr., 1 937, 81, 
2650) found the oil of the African species to be 
agrocable. This consisted almost entirely of a 
phenolic ester similar to ethyl eugenol. 

Tho oil from Annam has been examined by 
Bertrand (Finnemore, 826). 

AGLAIA Lour. Meliaceae 

A largo genus of trees and shrubs, comprising 
125 species, distributed in the Indo-Malayan 
region and southern China. About 20 species are 
reported to occur in India. Most of the species 
yield hard wood. The woods of A. maiae Bourd. 
and A. minutiflora Bedd., arc somewhat pink 
and fragrant. A. odorata Lour., a Malayan species 
with sweetly scented flowors, is occasionally 
cultivated in Indian gardens. In Malaya, its 
flowers and leaves are regarded as medicinal (Bur- 
kill, I, 75). The fruit oxA.edulis A. Gray is edible. 

A. roxburghiana Miq. 

D. E. 1\, I, 145 ; FI. Br. Ind., I, 555 ; Brandis, 
Fig. 67. 

Tel. —Terra aduga ; Tam. — Chohkala ; Mal. — 
Punyava. 

A large tree, confined to the western Peninsula. 
In Ceylon, it ascends to 6,000'. Two well-marked 
varieties, var. beddomei and var. courta lien sis 
are recognisod. 

The wood is bright red, very hard and tough 
and is classed among refractory timbers. It 
weighs 58-61 lb. per c. ft. (Gamble, 149). 

The fruit is edible. It is regarded as cooling 
and astringent and is used in inflammations (Dy- 
mock, Warden & Hooper, I, 343). 

AGLAONEMA Schott Araceae 

FI. Br. Ind., VI, 528. 

A genus of herbs comprising 45 species, found 
in eastern India, Malaya and southorn China, 
Some of the species are cultivated for their glossy 
leaves and bright red berries. A few are medi- 
cinal in Malaya (Burkill, I, 76). 
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AGRIMONIA Linn. Rosace ak 

D. R. P., I, 146; PI. Br. Ind., IT, 361. 

A small genus of herbs, comprising somo ton 
species found in temperate rogions. A . eupatoria 
Linn. (Agrimony) is a perennial hairy herb, found 
in tho Himalayas from Murreo and Kashmir to 
Sikkim (7,000 10, 000'), and in the Khasi hills 
(4,000 6,000'). It has long been usod in Europe 
as an astringent and tonic. The plant has been 
reported to yiold a dye (Louschovskaya, Chem . 
Abslr., 1937, 31 , 6*883). 

AGR0PYR0N J. Gaertn. Graminkak 

A genus of annual or perennial grasses with 
creeping rhizotnos, comprising about 60 species, 
distributed in the temperate regions. Six species 
occur in India. 

A. repens Beauv. Co con Grass 

FI. Br. Ind., VII, 370. 

This grass occurs in Kashmir at altitudes of 
9,000-12,000'. It was introduced from Europe 
into America and now it has become a trouble- 
some weed in both the continents. 

The rhizome is somewhat cylindrical, longi- 
tudinally furrowed, with circular leaf scars and 
is light yellow in colour. The fracture is tough 
and fibrous. It has a sweet taste. 

The rhizome is demulcent and diuretic. It 
has been found to contain triticin (5%), a laevoro- 
tatory carbohydrate resembling inuiin. Two gly- 
cosides ha vo also been reported, one of which 
yiolds vanillin on hydrolysis. Starch is absent 
(Trease, 132). 

AGROSTIS Linn. Gramineae 

L). E. P., I, 147. 

A genus of perennial (a few annual) pasture 
grasses, comprising about 125 species, confined 
to tho temporato regions. About 12 species are 
mot with in India, at higher elevations. A. alba 
Linn. (Piorin or White Bent grass) and A. canina 
Linn., found in tho western Himalayas and 
Nilgiris, are rogarded as good fodder grasses. 

AGROSTISTACHYS Dalz. Kuphorh i ace ae 

A genus of shrubs or small trees, comprising 
11 species, of which about 3 occur in India and 
Ceylon. 


meeboldii Pax and K. Hoffm. Syn. A. longi* 
folia Bcnth. 

PI. Br. Ind., V, 407. 

A small tree about 12' high, bearing largo, thick 
leathery leaves up to 16" in length. It. is found in 
the evergreen forests of south India (2,000- 
5,000'), in Ceylon, and in the Andamans. 

Tho wood is pale brown, and moderately hard. 
It weighs 38 lb. per c. ft. (Gamble, 617). It is 
used in Ceylon for rafters and posts in temporary 
buildings. The loaves are used for thatching 
(Lewis, 338). 

AILANTHUS Dosf. Himarouhac'Kak 

This genus includes about 8 spccios of iroes and 
shrubs, distributed in sou thorn Asia and Australia. 
Four species occur in India. A. glandvlom Dcsf., 
[—A. altissima (Mill.) Swingle] a native of China, 
and Japan, is an ornamental tree occasionally 
planted in northern India. A. malabarica yields 
an aromatic rosin. The timbor of some species 
is soft and light and that of A. grand is Praia 
(Assam and Darjeeling hills), is found suitable 
for plywood tea chosts (Limaye, Indian For. lire., 
NewSeries , Util., 1942, 2 , 186). 

A. excelsa Roxb. 

T>. E. P., I, 148; PI. Br. Ind., I, 518 ; Talbot, 
Pis. 126 & 127. 

Sans. — Madala ; Hind. & Mar. — Maharuk ; 
Gi t .j. — Ardnsi ; Tel. — Peddamanu ; Tam. — 
Perumaram ; Kan. — Doddamara ; Mal. — Matti 
pongilyam. 

A large deciduous tree, 60 80' in height and 
6 8' in girth, with rough, light grey bark. It is 
found in Bihar, Chota Nagpur, tho Contru-I Pro- 
vinces, Gujarat, and in the forests of Gan jam, 
Vizagapatani and Deccan. 

The wood is yellowish white and lustrous when 
first exposed, turning greyish white with age. It is 
very light, soft and perishable (sp gr., 0 45 ; 
air-dry wt., 27 lb. per e. ft.). The timber is used 
for packing cases, fishing floats, boats, spear shea- 
ths, sword handles, toys and drums (Pearson and 
Brown, I, 216): 

The tree yields an inferior type of Bassora or Hog 
gum. Its bark is usod as a febrifuge and tonic 
(Kanny Lall Dey, 15). 
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A. malabarica IX*. 

D. E. P., I, 151 ; FI. Br. Iml., I, 518 ; Bod- 
dome, Pi. 122. 

Tel —Peddamanu; Tam. — Perumaram ; Kan. — 
Ilal-maddi ; Mal. — Mattipal. 

This is ii large tree with a tall cylindrical trunk 
and thick rough grov bark, often with bright red- 
coloured grains of resin, [t is found in the ever- 
green forests of tho Western Ghats (up to 5,000'), 
in Pegu Yonia (Burma), and in Ceylon. 

A highly viscous aromatic resin is obtained, 
when incisions are made in tho bark, if loft for a 
long time, it becomes brittle. It is collected for 
local use as incense and forms an ingredient of 
agnr^battis. 

The wood is very light and soft and can be used 
like that of A. excelsa . 

Ajava or Ajwan seeds, seo Trachyspermiun ammi 

A JUG A Linn. Lathatae 

D.E.P.,1, 152. 

A small genus of hairy herbs, comprising about 
30 species found in tho temperate regions. A. 
braclcom Bent-h. is a perennial herb found in the 
western Himalayas from Kashmir to Nepal (7,000') 
alid in the Upper Gangotic plain. It is said to be 
astringent and febrifuge. The aromatic leaves are 
rogardod as stimulant, diuretic and aperient. 

Akund, see Calotropis gigantea 

ALANGIUM Lam. Ai.ak<uaceak 

A genus of shrubs or trees, comprising about 
22 palootropical species. Two spocies are found in 
India. 

A. salviiiolium (Linn, f.) Wang. Syn. A. lamarckii 
Thw. 

D. E. P., I, 153 ; FI. Br. Ind., II, 741 ; Pi. VIII, 3. 

Sans.- -An kola ; Hind. — Akola ; Beng.— *Akar- 
kanta ; Mar . — Atikol ; Gill — Onkla ; Tel. — Anko- 
lamu\ Tam . — Ala rig i) Kan . — Ankole ; Mal. lrinjil. 

A small deciduous tree, shrub or straggler, found 
in the drior parts of India and Ceylon and growing 
vigorously in tho forests of south India and Burma 

Tho root bark is anthelmintic and purgative. It 
is useful in fevers and skin diseases, and is generally 
administered in the form of powder, 


Chopra and Chowhan (Indian J. med. Pcs., 1934, 
21, 507) have isolated an amorphous alkaloid 
alangine (0-8% ; m.p., 80 82°) from the bark. In 
small doses, the alkaloid lowers blood pressure 
temporarily, depresses the heart and produces 
irregular respiration. It also increases peristaltic 
movement of the intestines. 

The wood is olive-brown, hard and close-grained 
and weighs 42 50 lb. per c. ft. (Gamble. 389). 
In south India, it is used for pestles, oil-mills, 
cattle-bells, etc. It is suitable for inlaying and 
carving. Tho wood is also used as fuel. 

The fruit is ediblo. Tho seeds contain alkaloids 
(0*2“„). and a sterol of m.p., 302 307°, but 

very little fatty oil (Lakshminarayaniah, Man- 
junath and Nagaraj, J. Mysore. Unir 1912, 3, 
113; Bhargava and Dutt, Pi or. Indian Acad . 
8ci., 1942, 16 A, 328). 

ALBIZZIA Dura ZZ. I/KGI MINOSKAE 

This is a genus of medium -sized trees, including 
50 species found in the warmer parts of the world. 
About 12 species occur in India. A few of them 
yield valuable timber and that of A. lebbek is 
known in Europe as ‘ East Indian Walnut \ 
Several albizzias are cultivated as avenue trees, 
and as shade trees in coffee and tea plantations. 

A. amara Boiv. 

D. E. P., I, 155 ; C. P., 15 ; FI. Br. Ind., 1 1, 30l ; 
Boddomo, PI. 61. 

Mar. — Lallei ; Guj. — Moto sarsio ; Tel.— 
Nalla renga ; Tam. — Wnnja ; Kan. — Chigarc ; 
Mal. — Varacchi. 

A moderately-sized, much-branched deciduous 
tree, with a crooked bole lip to 8-1 o' and a 
girth of 2 3'. Tt is found throughout tho drier 
regions of south India and Ceylon, and is also mot 
with in a few localities in the Central Provinces. 
It is sometimes grown as an avenue tree. 

The wood is heavy, straight -grained and me- 
dium textured (sp. gr., 0-84 ; air-dry \\t., 54 lb. 
per c. ft.), sapwood is white, and heart wood is 
light brown, often wilb a purplish cast mottled 
with .lark and light shades. Anatomically it is 
featured by inconspicuous growth rings, fairly 
large pores, surrounded or occasionally bridged 
by parenchyma and very fine rays, which form 
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faint Hock on i ho radial surface (Pearson and 
Brown, I, 4G9). 

The timber season* woll. It should bo convert - 
cd green and open-slacked under cover. It works 
to a fine, smooth surface, and takes polish well. 

It is very strong and moderately hard, and is 
th Teforo useful in making tool handles, mallet 
lu*ads. brake blocks, etc. It is commonly used 
for carving turnery and agricultural implements. 
It. is a first class cabinet making wood. 

The loaves are said to be used for adulterating 
tea. According to Bourdillon (143) the tree is cult i- 
vated in S. Travancoro chiefly for green manure. 

A. lebbek Booth. Nikis Then, East Indian 

Walnut 

1) E. IV, I. nr. ; tv l ir> ; El. Br. Ind., 11, 
2!) s ; PI. IX, 2. 

Sans. & Mar.— Sirisha\ Hm>.- Siris; Bend.— 
Si ri.sh ; (liu .--Pita .far, shift ; Tel.- J)irasana ; 
Tam. — Vttgei ; Kan. liagemara ; IMal Vaya ; 
Bur km. -Kokko : Trade — Kokko. 

.V large, erect deciduous tree with an umhrella- 
shap*d crown. It has a clear bole of 20 30' and 
attains 9' in girth. In the Andamans, it reaches 
from tit) -100' in height, and a girth of (i Kf is 
common. The tree is common throughout India 
except in Sind. It is found all over Burma and in 
the Andamans. It occurs scattered in mixed de- 
ciduous forests and ascends to 4,000' in the Hima- 
layas. 

The tree prefers moist- situations, and is found 
to grow on a variety of soils. It can be grown by 
line sowings on well loosened soil. Transplantation 
of nursery plants and propagation by cuttings 
are both satisfactory. The rate of growth is very 
rapid. 

The wood is light, coarse -textured, and lias 
broadly and shallowly interlocked grain (sp. gr. 
0*01 ; air-drv wt., 31) lb. per c. ft.). The supwot.d 
is white or yellowish white, and the heart-wood is 
dark brown, streaked with dark and white shades. 
It is anatomically characterised by distinct but 
inconspicuous growth rings, large pores, with eye- 
lets of p ire.ichym i, conspicuous vessel lines along 
the grain, and fine wood ravs (Pearson and Brown, 
I, 450). 

'Hie timber seasons well and kiln-seasoning 
presents no difficulty. If left in log, it is liable 
to fungal attacks and damage by borers. It should 
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bn converted and close-piled under cover. It is 
difficult to saw and machine because of the broad- 
ly interlocked nature of tho grain. During sawing 
a fine irritant powder separates out. If the largo 
pores are filled in. it takes a good polish. 

The wood is excellent for lrgli class furniture, 
internal decoration and panelling, and is valued for 
parquet and strip llooring, panelling and railway 
carriage work. It is useful for construction purposes, 
agricultural implements, oil-prcssers and cane- 
crushers. It is also useful for making carts and 
carriages, for wcll-eurbs, carving, etc. It is also 
a good fuel wood (cal. Val. of moisture-free heart- 
wood, 510(1 cals., Indian For. Bull., New Series, 
No. 70, 1932, 11). 

The bulk of the sujjplics conics from Hie Anda- 
mans. Limited quantities are available from many 
provinces in India. 

A reddish brown gum exudes-from t]ic bark and 
dries into stalaet i for in masses. It has a smooth 
polished surface. It gelatinises with a large amount 
of w ater ami is not completely soluble*. It is adul- 
terated with gum arable (q. v.) and is used for the 
same purposes as the Jailer. 

The bark contains tannin (7-1 1 %), and some 
saponin. It is said to he used in Madras to tan 
fishing nets. The tree is planted along roadsides 
and in gardens. It is grow n for shade, in tea and 
coffee plantations, ami the shed leaves make good 
manure. The leaves and twigs are lopped for 
fodder. 

A. lucida Benth. 

1). E. IV, 1, 158 ; El. Br. Ind., II, 299. 

Bend. Si I korui ; Net. — Tap-rid sms 

Lekcha — Ngraew ; Burm. — Than that. 

A medium-sized deciduous t roe found from Nepal 
eastwards to Assam, and in the tropical forests 
of Burma. It is found wild along the hanks of 
streams, and in moist- places. It is often planted 
along avenues and in gardens. 

The wood is moderately heavy, brown or dark 
brown in colour, and is comparable to that of A. 
award (sp. gr*, 9-97 ; air-dry wt., 38-43 lb, 
per e. ft.). Tn structure, it differs from./!. amara 
in having wider pores and broader rays (Pearson 
and Brown, I, 497). It may be used for posts, 
rafters and scantlings. 

This tree is one of the minor hosts of lae. 
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A. odoratissima Benth. 

1). E. P., I, 158 ; C. P., 45 ; FI. Br. Ind., II, 299 ; 
Boddome, PI. 54. 

Bkno. — Kakur siris ; Hind. — Kala siris ; 
Mar. — Chihnida ; CuJ. — Kalo sarasio ; Tam. — 
Karuragei ; Tel. — Chindvga ; Kan. — Bilvara ; 
Mal. — Puli vaga ; Burm. — Thifmagyi ; Trade — 
Black Siris. 

A largo erect tree with 25-30' clear bole, and 
drooping dark green foliage, found throughout 
India, Burma and Ceylon. It ascends to 5,000' 
in the sub-Himalayan tract. It grows sporadically 
in mixed deciduous forests and is common on hill 
slopes. It is planted in tea gardens for shade. 

- • The wood is finc-tcxtured and moderately heavy , 
but in other respects resembles that of A. lebbek 
(sp. gr., 0‘67 ; aiT-dry wt., 43 lb. per c. ft.). The 
timber seasons well. It is moderately durable and 
fairly resistant to white ants. It is difficult to saw 
and work, as it shows a tendency to chip. With 
care, it works to a smooth, shiny surface and takes 
a good wax polish. 

The wood is used for construction purposes, carts 
and cart accessories, agricultural implements, oil- 
milks, etc. It is valued for furniture, decorative 
work and panelling. Tests at the Royal Aircraft 
Establishment have proved this wood to be suit- 
able for propeller blades (Pearson and Brown, 
J, 461). 

A. odoratissima yields a dark brown insoluble 
gum in the form of rounded tears. It is similar to 
the gum of A . lebbek. The loaves and twigs are 
lopped for fodder. 

A, procera Benth. 

1). E. P., I, 159; C. P., 45; FI. Br. Ind., II, 
299. 

Hind. — Safed siria ; Benc. — Koroi ; Mar. — 
Kinhai ; Tel. — Telia chinduga ; Tam. — Konda 
vagei , Kan. — Bellate ; Mal. — Karun thagara ; 
Burm. — Bit ; Trade —White Siris. 

A large deciduous tree, 60-80' high, growing to 
6' and over in girth. It is common in the sub- 
Himalayan tract from Jumna cast-wards to Bengal 
and extends to south India. It also occurs in the 
Andamans and in Burma. It grows on alluvial 
ground along streams and other moist situations. 
It is cultivated in gardens and planted along road- 
sides. 


The wood is very similar to that of A. lebbek , but 
is lighter and softer (sp. gr., 0-60 ; air-dry wt. of 
sap wood, 291b. per c. ft., and of heartwood, 40 lb. 
per c. ft.). 

The timber kiln-seasons easily. As the sapwood 
is quickly perishable, it should be removed as soon 
as possible. Heartwood is durable even in exposed 
situations. It is hard and somewhat difficult to 
saw as the grain is more broadly interlocked than 
in the wood of A. lebbek . With care, it can be 
worked to a good surface and polished well. 

It is chiefly used for construction purposes, furni- 
ture, for carts and carriages, etc. It is also used for 
dug-outs, oars, cane crushers, rice pounders and, 
in Assam, for carving. 

A. stipulate Boiv. 

D. E. P., I, 160; (J. P.,45; FI. Br. Ind., II, 
300 ; Beddome, PI. 55. 

Htnd.-- Siran ; Bkno. — Chakua ; Mar.- Laeli ; 
Tel. — Konda chiragu ; Tam. — Pili vagei ; Kan. — 
Hotta bage , kal huge ; Mal. — Fotta vaga ; Burm. — 
Bonmeza . 

A large deciduous tree with a broad spreading 
and flat-topped crown. It has a cylindrical bole 
of 30' which attains 8' in girth. It is found 
throughout the sub-Himalayan tract up to 4,000' 
in Bengal, Assam and south India. It is also met 
with in the Andamans, the Nicobars, Burma and 
Ceylon. It prefers moist situations. It is ex- 
tensively cultivated for shade in coflee and tea 
gardens. It can be propagated by line sowings 
and cuttings. 

The wood resembles that of other albizzias, but 
is lighter in colour (sp. gr., 0*42; air-drv wt., 
22-46 lb. per c. ft., according to locality). It is not 
durable, being liable to insect attack. It is used for 
box-making, especially tea-boxes and packing 
cases. It is also used for planking, dug-outs, well- 
curbs, small turnery articles, etc. It can be 
used for agricultural implements and furniture. 

A. siipulata yields an insoluble gum and is used 
by the Nepalese for sizing paper. The leaves and 
twigs are lopped for fodder. 

ALBUMEN 

Egg albumen belongs to a group of simple pro- 
teins known as albumins, found in plants (legumi- 
nous seeds and cereals) and animals. The latter are 
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a much richer source. Blood albumin is obtained 
from blood plasma ( vide Blood), and tact-albumin 
from milk. Albumins are generally soluble in 
water and in moderately concentrated salt solu- 
tions. The solutions are coagulated by heat 
(70-75°). 

Egg albumen, the white of egg, is a colourless or 
pale yellow fluid which forms about 58% (by 
weight) of the egg. It contains : water, 87 ; proteins, 
12 ; and minerals, 1 per cent. It- is also a good source 
of vitamin B 2 . Egg albumin is composed of 5 
different proteins, the chief of which is ovalbumin 
(75%. Thorpe, IV, 253). It is coagulated when 
heated to about 70°, and by alcohol. It forms 
precipitates with salts of most of the heavy metals, 
and with phenol and tannic acid. 

Fresh white of egg, diluted with water to which 
a little salt is added (albumin water), is used as in- 
valid food and in the diarrhoea of infants. Egg 
albumin is used in the treatment of burns and as an 
antidote to poisoning by mercuric chloride and by 
the soluble salts of other heavy metals. It is em- 
ployed for the preparation of several albuminates 
for pharmaceutical use. 

Dried egg albumen is prepared by the careful 
evaporation of the white of egg at temperatures 
not exceeding 50°. It is obtained in the form oi 
yellowish transparent flakes, horny scales, or 
coarse powder. It dissolves gradually in 10 parts 
of water, but is more readily soluble in the presence 
of a little common salt. Its solution may bo used 
as a substitute for fresh albumen. Dried egg al- 
bumen enters into confectionery and several food 
preparations. For these purposes, it is prepared 
in different forms by variations in the process of 
manufacture (vide Thorpe, loc. cit. ; and Chem. 
Abatr ., 1943, 37, 1779). 

The chief industrial uses of egg albumen are in 
the preparation of adhesives, leather finishes, and 
photographic plates and papers. It is also used as 
a clarifying agent for wines and distilled liquors. 
For some of these purposes blood albumin is a 
cheaper substitute. 

Alder, Indian— see Alnus nepalensis 
ALEURITES Forst. Euphorbiaceab 

Aleurites is a genus of 6 species of trees, distri- 
buted in the tropical and sub-tropical rogions of 
eastern Asia and Malaysia. They are cultivated 


for their nuts which yiold valuable drying oils. 
A. fordii and A. montana, of China and the Shan 
States, are tho source of tung oil, also known as 
Chinese wood oil. A. cordata Stoud., of Japan, 
sometimes planted in gardens in north-western 
India, gives the Japanese wood oil. A. irisperma 
Blanco of the Philippines also yields a useful 
drying oil. Tho oil of A. molvccana is of inferior 
quality. 

A. fordii Hemsl. Tunu Oil Them 

D. E. P., 1, 162 ; C. 1\, 46 ; Laurie and Sen Ciupta, 
Indian For. Rev., New Series, Silv., 1041, 4, l’t. 3, 
Pis. 1 and 2. 

A much-branched, short livod (about 30 years), 
deciduous tree with cordate leaves and monoecious 
flowers. Tho troo is usually 20-26’ high. The 
fruit is somewhat top-shaped, li-2* long, equally 
broad, and contains 3-6 one-soodod segments. It 
has a smooth outer husk. Tho pericarp is pointed 
at the summit. 

A. fordii grows abundantly in tho cooler parts of 
central and wostern China and ascends up to 
6,000'. It is also found in tho Southern Shan 
States of Burma. 

This specios is tho principa l source of the Chinese 
tung oil, which is usually a mixture- of tho oil of 
this specios and that of A . montana (about 10%). 
The trado does not make any distinction 
between tho oils yielded by A. fordii and A. 
montana as they aro similar in properties and 
commercial uses (Jamieson, 314), 

Till recently, China was the principal source of 
tung oil, producing about 70,000 tons (1038) and 
exporting mostly to tho U. S. A. The commercial 
importance of the oil, tho increased demand for it, 
and the uncertainty of imports from China, promp- 
ted its cultivation in countries other than China, 
and experimental plantations wore started in the 
U. S. A. at tho beginning of 1 his century. In 1044- 
46, there wore over 175,000 acres undor the cul- 
tivation oi A, fordii in Mississippi, Louisiana, and 
Florida, with an estimated production of 4,600 
tons of oil (Bray, Chem. db Industr., 1946, 204. 
See also Ashby , Bull. imp. Inst., Lond., 1040,38,6). 

CULTIVATION 

Experimental cultivation in the British Empire 
commenced in 1027. In India and Burma, a few 
plantations wore started in the toa estates of 
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Assam, Bengal and Bihar, and in Coorg and 
.Mysore. Jn many eases, A. fordii was first tried 
and t hen A. Montana. In general, the latter has 
l)een found to thrive bettor in Assam, Bengal, 
and in the area round Ranchi in Bihar (Laurie 
and Son Cupta, loc. cit.). However there aro, 
as yet., no large-scale commercial undertakings 
in India. In Burma five companies started plant 
ations on a commercial scale and, bv 1913b, 
the estimated acreage under Aleurites was 10,000 
acres. The Tung Oil Estates Ltd. (Burma) start- 
ed with A. fordii , but meeting with limited 
success, later introduced A. montana (Bull, imp . 
bn/.. Lind., 1945,43,14). 

Tn its natural habitat, A. fordii is essentially a 
hillside plant and is said to flourish in rocky areas 
and on poor soils. It requires a cool climate, but 
is very frost tender. In India, the species has 
been successfully grown in moderately fertile, well- 
drained and slightly acidic soil. It cannot stand 
water-logging even for a short duration and it 
will not grow in alkaline soil with excess of lime and 
phosphite. An elevation of 2,500 3,500' and a 
rainfall of about 50 inches is best suited to its 
growth (Biswas, ./. ,s ci. induxtr. Res., 1945, 
4, 200). 

The plants can be raised from seeds, cither 
by direct sowing or by transplanting. Propaga- 
tion by budding and by grafting is also suggested. 
For successful cultivation, fresh viable seeds weigh- 
ing 100 to a lb. with 50% germinating capaci- 
ty should be selected. To increase the .yield, 
it is advisable to select seeds from dominantly 
female flowering trees, but vegetative propagation 
of high yielding trees will give sure results (Biswas, 
loc. cit.). 

The nursery should he well-irrigated and drained. 
The period of germination may he reduced by 
treating the seeds with penetrants liko morpholine 
(Shear and Crane, Bot. Gaz. , 1943, 105i 251). 'The 
seeds should be husked just before sowing, and 
single seeds should bo planted 8-12" apart, at a 
depth of 3-4". 

The plants aro transplanted after six months, at 
a spacing of 12£' in rows 30' apart. Before this, the 
field should bo woedod, ploughed, and treated with 
leafmould, if the soil is not sufficiently rich in hum- 
us. Light manuring of the plantation is also recom- 
mended (Laurie and Son Gupta, loc. cit.). 
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Ordinarily 75-100 trees are. maintained per acre. 
The trees are comparatively fast-growing and attain 
a height of 8 10' in the third year, when some of 
them begin to flower and bear fruit. The full bear- 
ing capacity is attained at the 10th year and tho 
tree continues to hear fruits for another 20 years. 
A ten year old tree generally yields 50 00 lb. of 
fruits per season. The 1 fruits yield 50 00 n n of nuts 
or seeds.. In India and Burma, the seeds yield 55- 
00% of kernels which in turn yield 19 05% of 
oil. Seeds from China irivo 54% of kernels 
containing 58% of oil (Laurie and Sen Gupta 
lor. cit.). 

Several insects are reported to cause damage to 
tung trees. Nandi (private communication) states 
that A*pidiotu.s sp. and Scrim sp. cause damage to 
leaves while Lartrostomn sp. and Anomala sp. 
damage the bark. Several parasitic fungi on 
roots, branches and leaves have also been 
noted. 

In China., the fruits aro collected from trees, 
before they are fully ripe. The husks are remov- 
ed either by heating tho fruits in large iron pans 
over a fire or by collecting them into heaps and 
allowing them to ferment under a covering of 
straw. The oil is obtained by crushing the ker- 
nels in stone grinders or wooden presses. Seeds 
with a high moisture content yield very dark 
coloured oil (Jordan Tung Oil, 1927, 18). In 
America, the fruits are allowed to ripen and 
drop to the ground and the oil is expressed by 
up-to-date machines. American oil is pale 'yel- 
low and more attractive in appearance and lias 
the same properties as the Chinese oil. 

TUNC OIL -PHOPKHTIKK & t T SKS 

Tung oil is a very quick-drying oil (double the 
rapidity of linseed oil), and dries at a uniform rate 
instead of forming a skin like linseed oil, and un- 
like the latter, it dries flat, not glossy. When 
heated, it sots into a go], tho gelation time va- 
rying from 8-10 minutes. This is a characteristic 
property of the oil. The oil of A. fordii consists 
ehieflv of the glycerides of a olaeostearic and 
oleic acids. 

In the following tablo, the constants <4 Chinese 
tung oil and the oils of A. fordii and A. montana 
are given : — , y 
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Sp. <4i\ 

*i» 

At-itl vul. 

Sap. vaJ. 

loti. vul. 

lleat test 

(Min.) 

Kofereiu-e 

Chinese oil . 

0 936 0-919 
at 15° 

1-523/15° 

up to 12 

IS 9 195 

100 iso 


llilditeh, 12S 

American oil 

o- 9394 15-5° 

1-5155,25° 

i 

0 Oft 

192 3 

1 05 

10 

.Jamieson, 320 

A . fonlii ( India) 

0- 51301 '15* 

1-514,25° 

0 3 

192-3 

175- 5 

12 

1. auric Sen 1 1 uptu 

(toe. cit.) 

A. montana (Burma) 

0-911)7; 15° 

1-491.15° 

3- 1 

203 

1 41- ft 

10 

Parker, Kao. Kohert- 
son Ar Siiuoiiseii 

(Indian For. ttcc. % 
1923, 10, 11) 

Specifications for raw 
tung oil acrordini' to 
tlio Amcrienn Snejety 
for Testing Materials 

0*9+3/15- 5° 

1-51 5 

1 • 520/25° 

7 (Max.) 

190 195 

1 03 

12 

•Jamieson (tor. cit.) 


H will Iji* seen that tin* oils of font/ i and .1. nmntana art* very similar and tin* constants of A. muntana fall just, a little 

outside t In' *«|MM’iticat-ioii.s for t it n^> oil. 


The pross-cako contains a substancesimilar to 
toxalbumin and is poisonous. It is fairly rich in 
protoins (15-20%). and can be used as fertilizer 
{Hull. imp. fust., Lon l , 1030, 28, 270). 

Tuny oil lias horn used in ( 3iina since remote 
times for t ho caulking of boats and junks, for I bo 
painting of woodwork, and. in admixture with 
natural resins, for the preparation of varnishes. 
The Chinese have also used tun# oil for water 
proofing wood, paper anil fabrics. Since its intro- 
duction into America and Europe early in the 
present century, the demand fort his oil has steadily 
increased because of its special properties. It is at 
present extensively used, after suitable treatment, 
in the manufacture of paints, enamels, lacquers, 
etc. The oil shows considerable affinity for rosin, 
rosin esters and several synthetic resins, and in 
combination with these, it is used in the manu- 
facture of varnishes. 

Tun# oil has become an important raw material 
in the linoleum and waterproofing industry. More 
recently, tun# oil has been used extensively in the 
manufacture of electrical insulating varnishes, and 
in the treatment of aeroplane fabrics and in the 
automobile industry (brake linings). 

Tun# oil can be polymerised to a rubber-like 
material which also finds application in paints and 
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varnishes. The oil, when burnt in an insufficient 
•supply of air. yields carbon black, an ingredient of 
Indian ink or Chinese ink. 

A. montana E. H. Wils. Woon-On, Tkkk 

I). E. P.. I, 152 ; (\ i\, 45 ; PI. XII. 1. 

A much-branched partially deciduous free of 
moderate height (25 3(f) with cordate leaves and 
monoecious flowers. The fruit is egg- shaped. 1} 2" 
Ion# and J .J 1J" broad, pointed at t he summit and 
flattened at the base. It has generally 3. and some- 
times 4, one-seeded segments. The outer surface 
has wavy transverse ridges. The pericarp is thick, 
hard and woody. 

A. wontnnn occurs in the sub-tropical parts of 
southern China and in some of the Southern Shan 
States (Purina). Like .4 . forth' i, this is also a hill- 
side species, but it can thrive in warmer climates and 
withstand heavier rainfall, provided the a tea is well 
drained. Its growth is vigorous in slightly acidic 
soil. 

Experimental cultivation in different parts of 
India and Burma has shown that this species is 
better suited to the climatic and soil conditions of 
these countries than A . fortlii. It has done very 
well in the alluvial soil of Assam. A rainfall varying 
from 70 -110 inches, and a maximum temperature 
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of 96°F. and a minimum of 43°F. have not proved 
unfavourable to its growth. It has done equally 
well in Mvsore at an elevation 2,500-3,000' and an 
annual rainfall of 00 inches. Tt is frost-tender. 
In northorn Burma, it has boon observed to be more 
vigorous and disease-resistant than A . fordii. This 
species has also been successfully planted in Tndo- 
China whore it has replaced A . fordii and where the 
oil is now being produced on a commercial scale 
(Bull. imp. Inst., Lond., 1939, 37, 32). 

Methods of propagation and cultural operations 
are similar to those of A. fordii. It is also not very 
exacting in its soil requirements, but there is no 
doubt that in richer soils the growth is more 
vigorous. 

A. montana is reported to give a much better 
yield of fruits than A . fordii. The percentage of 
kernels in the seeds is about 56, and of oil in the 
kernels, about 59* 3. The constants of tho oil have 
boon given along with those of A . fordii oil. Sim on- 
sen einl. (Indian For. Rec,., Joe. cit.) examining 
tho oil of A. montana grown in Burma, found it 
to consist chiefly of the glycerides of (3-elaeostearic 
and oleic acids and probably a little linoJeic'acid. 

THE OIL 

Pure A. montana oil is not at present a com- 
mercial product. It has properties similar to those 
of the oil of A. fordii. It has a slightly lower 
refractivo index, lower iodine value, and takes a 
little longer time for gelation in the boat test. 
Those indicate a somewhat lower olaoostearic acid 
content, which is not necessarily a disadvantage 
in the varnish industry. 

Varnish making trials that have been con- 
ducted at the Imperial Institute have shown that 
the products made from A. montana oil possess 
a high degree of water-resistance, gloss and dur- 
ability, as are usually found in products from 
commercial tung oil. Since this species has boon 
found more suitable for cultivation in the warmer 
countries and plantations have already been 
started and increasing quantities of pure A . montana 
oil will bo coming to the market, it is necessary 
that separate specifications for this oil should be 
laid down and the oil sold on its own merits. If 
this is not done, the producers will be at a disad- 
vantage (Jordan, J.Soc. chem. Ind., Lond.. 1934, 
53, 21 T). 


A. moluccana (Linn.) Willd. The'Candle Nut Tbee 

I>. E. P., I, 163 : C. P., 47 : FI. Br. Tnd., V, 384 ; 
Kirt. & Basu, PI. 869. 

Indian names are derived from Jungli aJcrot ; 
Wild walnut. 

A handsome evergreen tree, about 60' high, native 
to the Indo-Malayan region, but now widely distri- 
buted throughout the tropics. Tt is found wild in 
south Tndia (Wynaad), Assam and Burma and is 
grown in some parts, but it is not abundant any- 
where. The fruits are ovoid, about 2 # in diameter, 
with a hard husk enclosing one or two seeds or nut s 
resembling walnut. 

The oil is extracted on a large scale in China and 
in the Philippines, but it does not appear to bo ex- 
pressed anywhero in Tndia. Heating and suddenly 
chilling the fruits, or boiling them with water for 
5 G hours facilitates the removal of the husk (see 
also Brown, TT, 126). Tho kernels constitute 30 % 
of the nuts and yield about 60% of a dark 
oil with the following constants : 


Source of 
oil 

Sp- RT. 

15715° 

Acid 

val. 

Sap. 

val. 

lod. 

\al. 

■Reference 

Jlong Kong 

0*1*27 

1*72 

204*2 

139*7 

Bull. imp. Inst. 
Land., 1907. 5, 130. 

Tndia 

0 ■ {>202 

3*h 

227*0 

1/S2 

Indian For. live.. 


The oil dries quickly and consists chfefly of the 
glycerides of linolinic and linolic and oleic acids. 

Tho oilcake (protein, 46*16 ; P2O5, 4*39 ; 

and K 2 (), 1*95%. Brown, 132) cannot be used 
as a cattle food as it is poisonous. However, it is 
used as a fertiliser. 

Tho oil finds use in the paint and varnish indus- 
try. In the Philippines and Java, it is chiefly 
employed for soap -making and for painting boats 
and craft. 

Burkill (I, 92) gives an account of the several uses 
to which the plant is put. The oil is purgative, a 
dose of 1-2 oz. being usually employed. This 
property is attributed to a toxalbumin. The kernel 
itself is sometimes used as laxative. In Java, the 
seeds aro said to be eaten after roasting, but it is 
dangerous to eat them raw. Candles shaped from 
a paste of tho kernels are said to be used for 
illumination. Hence the common name of the tree 
in English. 
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Tlio bark is reported to contain tannin. The 
wood is light and is reported to bo good for 
match sticks and as raw material for paper pulp 
{Hull, imp . Inst. Loud ., 1028, 26, 95). 

Alfalfa or Lucerne, Medicago sativa 
ALGAE 

Algae are simple autophytie plants the majority 
of which are aquatic. They are usually differentiat- 
ed by their colours : green, blue-green, brown or 
red. Some species of marine algae are of econo- 
mic value. They do not grow deep in water and 
are confined to a narrow belt not. more than a few 
hundred yards from the shore. 

Some species of bluo-groon algae (Aulosira fertilis - 
sima Ran, Anabaena spp. etc.) commonly growing 
in Indian rice fields, which are water- logged during 
t.he rains, are reported to be responsible for the fixa- 
tion of nitrogen, thereby maintaining tho fertility 
of the soil (Singh, Indian J . ngric. Sci., 11)42, 12, 
743 ; lie, Prnc. rot/. Roc., 13, It) 31), 127, 121). 

MAIUNH ALtSAE 

Several marine algae of economic importance 
including Grlidium and Gracilaria occur on the 
Indian coasts 'sen, J. Indian hot. Sue.. 

11)37, 16.1 & 311; 1038, 17, 205; Biswas, J. 

Bombay, nat. Hist. Sac., 1945, 45, 515). Gdidium 
corncum (Ifuds.) La moor, and Gracilarin confer- 
voides (Linn.) Grev. are fairly abundant, and 
Gracilaria lichenoides (Linn.) Harv., less so (pi- 
XI, I & 2). The two latter are reported to occur 
in nearly equal proportion in the Chilka lake. 
The occurrence of Rhodymenia dissecta Boorgesen 
and Porphyra tenera Kjelln., related to the edible 


spccois of Japan, is also reported. Viva lactvca 
(Linn.) Le Jolis, an edible green algae is also very 
common. 

Several species, e.g., Porphyra vulgaris Ag. 
Gdidium. corncum , etc., are used as food in Japan 
and China, and the former is also cultivated in 
Japan. Similarly Ghondrns crispus Lyjigl). (Irish 
a moss), Laminaria saccharina (Linn.) Lamour. and 
Rhodymenia palmata (Linn.) Grev. are eaten in 
Ireland, Scotland and America. A few of the algae 
belonging to the genera Gdidium , Gracilaria and 
Ulva, occurring on the coast s of India and Ceylon, 
are also edible. A thick coarse species of Spirogyra , 
(genus of green fresh-water algae), is reported to 
be eaten in the Northern Slum States. 

The food value of algae, however, is low. Their 
carbohydrates, chiefly galactans, mannans, pento- 
sans, etc*., are not easily digested by gastric enzy- 
mes. Most species do not contain cellulose, and 
starch is found only in a few. Several of them 
are poor in proteins and fat. 

The algae are also not of much value as fodder. 
They are neither liked by cattle nor are they easily 
digested. They are used as manure, particularly in 
areas where large quantities become available as 
drift-weed. They supply mainly potash and a small 
amount of nitrogen ; and the organic matter in t hem 
increases the humus content of the soil. 

Some a Igae are used in the treatment of glandular 
afflictions on account of their iodine content. 
(Jhondrus crispus is considered a specific for 
intestinal and bronchial ailments. 

The burning of sea-weed for the recovery of 
potash and iodine is an old industry in Scotland, 
Norway, France and Japan. 


COMPOSITION OK EDIBLE ALGAE* 
(Par coni, of nir-dry woods) 


Chondms crispus . . . 

Porphyra vulgaris 
Laminaria anynstata Kjelln. . 
Viva fasciala Delilo & V. luclvca 


Crude 


Carbohydrates 


Water 

protein 

Fat 

StiRur, 

starch, 

oto. 

Crudo 

fibro 

Ash 

. 18- 8 

0-4 

. . 

55-4 

2-2 

14-2 

. 14 0-21-0 

25-7-30-3 

0 -2-1- t 

33 3 43-3 


3- 8-14-0 

22-8 

5-5 

1- * 

46-0 

4*6 

18.7 

. 18-7 

14-0 

0- 04 

50*7 

0- 2 

15-0 


♦Troaslor, 112. 
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COMPOSITION OF DRY SEA-WEEDS USED FOH KELP* 
(Per n «nt. of air-dry wcxmIh) 

Waior-aulublo Potash Iodine 

iish 


La minor ins 10 * 0 — 28*0 4*5 — -11 *9 0*3 — 0*53 

Fnm n. . 15 * 0—10 *2 2 *6 — 3 *8 0 -034 * 0 -080 

*Ti‘osslor, 74. 

Dixit (J. [ndimi chew . Soc., 1930,7,959), has 
f<m ik( (hat pertain species of Fucks and Sargus- 
smn occurring on the West (joust contain 0*03- 
(>•05 per cent, of iodine (air-dry weeds). 

For the recovery of iodine and potassium salts, 
the ash of sea -weeds (or kelp) is lixiviated and the 
aqueous solut ion filtered and concentrated. The 
potassium and sodium salts are removed and sepa- 
rated by fractional crystallization. To obtain 
iodine tho mother liquor is concentrated and dis- 
tilled with strong sulphuric acid and manganese 
dioxide. Iodine is also precipitated from the 
mother liquors by chlorine, or as cuprous iodide. 
Iodine is now mostly obtained as a by-product of 
the Chilean nitrate industry, anil sea-weeds con- 
tribute only about 25% towards world’s annual 
production. 

AGAR-AGAR 

The dried aqueous extract of some species of 
red algae (llhtxlophijcene.) is known agar-agaras or 
agar, [t comes into the market in the form of 
translucent sheets, rectangular blocks, flakes, she- 
aves of ribbons, and also as powder. Commercial 
agar-agar varies in colour from yellow to pink or 
black. The host qualities are nearly colourless. 
Agar-agar is insoluble in cold water, but swells up 
considerably and becomes a stiff gel retaining its 
original form. However, it dissolves when boiled 
with water. A one per cent, solution forms a stiff 
gel when cooled to room temperature, and the gel 
is reversible. 

The chief carbohydrate in agar-agar is a ga lac- 
tam This ‘is ostcrified by one of the two acid 
groups of sulphuric acid, the second forming a 
calcium salt (Robert son, Indusfr . Enyny. Ckem ., 
1930, 22 , 107 4). Agar-agar is partially hydroly- 
sed by mineral acids, when it loses its properties 
of gel-formation. 


Agar-agar has long been used as feed by the 
Chinese and the Japaneso. It is eaten in the 
form of jellies and is used as a thickener for soups, 
sauces, etc. It is also used in Europe and in the 
U. 8. A. in icecreams, jellies and jams. In recent 
times, it has found various industrial uses : as a. 
sizing material, emulsifying agent, thickener in 
tho dyeing and printing of textiles and in the 
finishing of leather. Agar-agar is a constituent 
of several high grade adhesives, and has been gen- 
erally employed as a substitute for gelatine. 

It is also used in medicine. Medicinal agar-agar 
should not yield more than 5% of ash (B. P.). 
It lias little nutritive value and is mainly employ- 
ed in laxatives. It is also used in dressing certain 
types of wounds, because of its inhibitory action 
on blood-dotting. Biscuits made from agar-agar 
and brail are given to diabetic patients. 

The most important use of agar-agar is for 
the preparation of culture media in bacteriology. 
Its chief advantage is that, unlike gelatine, if is 
not liquified by many organisms. It forms a firm 
jelly without refrigeration. It remains a liquid 
when cooled to 40°, but once solidified, remains 
a gel at blood-beat (New ton, Endeavour, 1945, 4 , 
09). J luring the War, large quantities of agar- 
agar were required by medical and public health 
services. 

For the preparation of agar-agar, the algae, 
after liarvesting, are cleaned, washed with water, 
spread out in the sun and bleached by alternate 
drying and wetting. The dried weed is then 
repeatedly boiled with water till it is completely 
exhausted, or is charged with water into wooden 
tanks and steamed. After settling, the clarified 
solution, filtered if necessary, is siphoned into, 
shallow' frames and allowed to solidify. The blocks 
are then cut into smaller pieces and chilled to — 5° 
to — 15°. After freezing, they arc again exposed 
to the sun. During thawing, water runs out leaving 
the material in a very porous state. It is 
then dried in tho sun and graded for marketing. 

In Japan, a small quantity of acetic acid or sul- 
phuric acid is added towards the cud ol the boiling. 
This practice is said to facilitate extraction and to 
yield a clearer product. Commercial agar-agar is 
purified by washing it with dilute acetic acid and 
redissolving it in hot water. The hot liquors are 
also treated with charcoal and filtered under 
50 
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pressure. Tn America, purification is effected 
i»y controlled refrigeration and dialysis (Newton. 
loc. cit.). 

Before the last War most of the world’s supply 
of agar-agar used to come from Japan, hi 1930, 
Japan produced 2,549 tons valued at over 9J million 
yen, and her exports were valued at 5 1 million yen. 
The U. S. A. developed an agar-agar industry after 
the first World War and production in 1925 was 
about 300 tons. Since 1939 attempts have been 
made in various countries such as New Zealand, 
Australia, South Africa and Ceylon, to produce 
agar-agar and now Australia is reported to have a 
well-established industry (Newton, loc. cit.). Dur- 
ing the last War, the Gracilarias occurring on the 
coasts of the Indian peninsula were used for the pro- 
duction of agar-agar and the Madras Medical Stores 
Depot produced 3-4 thousand pounds of agar-agar 
of B. P. quality (Govt, of India, Dop. Tndusir. and 
Supplies). It is proposed to increase production in 
hidin to 10 tons per annum. 

COMPOSITION - OF AO A a- AO All 
(P«?r eout.) 

Commoroiiil Indian agar-agar 



agar-agar 

A 

B 

0 

Moisturo .... 

io a 

12 13 

10-0 

Protein (N X 0 -25) . 

2-3 

. . 

1 -1 

Nitrogen fret? extract (chiefly 
gel o so) . ... 

70 -2 



Ether oxl mot 

0 -3 

0-7 


Ash ..... 

3 *9 

4 -S 

3 0 


A, Tresttlor, 127; 13, J. *ci. industr. Jtn*., J943, 1, 08: 

C, Carr. ScL, 1914, 13. 09. 

The principal species of sea weeds used by the 
Japanese are Gelulium coninnn Lamour., Cainphy- 
laephora hyp nobles J. Ag. and Gracilaria confn- 
voides Grov. Japanese Gelidinm yields 25-35 % 
of agar-agar (Armstrong & Miall, 114). These 
species are also found oil the Californian coasts. 
Gracilaria confervoides is utilised in Australia. This 
algao as well as Gracilaria lichenoides occur on the 
coasts of Java, Malaya, Ceylon and India. The 
yield of agar-agar from Ceylon moss (G. lichenoides) 
and Chilka lake Gracilaria was 20-25 per cent. 

Alginie acid or algin is an interesting technical 
product obtained from certain Laminarias (algin 
content, 33-40 percent.) by extraction with sodium 
carbonate. The free acid is insoluble in water, but 
it swells like Karaya or tragacanth gums, absorbing 
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large quant ities of water. It is principally used as 
a stabiliser in food industries such as ice-cream 
manufacture. Solutions of sodium a Iginatcs ha\o 
high viscosity. The salt is generally iiscm! for- 
mally purposes for whieb gums and pectins am 
employed, o.g., stabilisers, sizing materials, etc. 
Other metallic salts (calcium, aluminium, ct c.) am 
used to w r atcrproof fabrics. Solutions of sodium 
alginate dissolve shellac. Tin* lacquer, when dritd, 
gives a tough and tenacious film which is rendered 
insoluble by treatment with acids. Alginates can 
be frothed and made into very light boards (Arm- 
strong and Miall. 119). 

ALHAGI Allans. 1 joiuminosa i? 

This genus of thorny shrubs com] irises about 3 
species, distributed in the Mediterranean region ami 
western Asia. 

A. camelorum Fiseli.— A. pscndalhayi (Bicb.) Desv. 
Nyn. A. manrorum Baker 

Camel Thorn, Persian Manna Plant 

I). E. P., I, 164; FI. Br.Tnd., 11,115; Kirt. A 
Basu, PI. 307. 

Pars. — Khar-i-skutr ; Hind . — Jawasa ; Mar. tV 
G u J. — Jawaso . 

A low, spreading spiny shrub, 2 -3' high, found in 
the drier parts of Gujarat, Sind, the Punjab, the 
United Provinces, Ha j put a na and Baluchistan. 

The sugary soeretion (manna) obtained from this 
plant is said to bo collected in Persia, and exported 
to Tndia. It occurs in small round grains, which 
adhere to form an opaque mass, and has been found 
to consist mostly of sugar : inolizitoso, 47- I ; sucrose. 
26*4 and invert sugar, 11*6 per cent. (Ivanova, 
('hem. Ahstr ., 1937, 31 , 3104). There is no record 
of Indian plants yielding this manna. 

The manna is a mild laxative. An infusion of the 
plant is used in affect ions of the chest (Kannv ball 
Doy, 17). 

The plant isgivon as fodder to camels. The twigs 
are much used in making screens (tatt ies). 

ALISMA Linn. Alism a oka k 

D.E. P.,T, 166. 

A small genus of marshy herbs of about 10 cosmo- 
politan species. Three species are commonly met 
with in India in marshes throughout the plains. 
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The tuberous rhizome of A . plantago Linn., Water 
Plantain (Bengal, Bihar, lower Himalayas from 
Kashmir to Manipur and Burma), is said to bo edible. 

ALKALINE SOILS AND LAKES 

Crude natural soda : Hind. — licit, sajjimatti ; 
phuli; Sind. — Chaniho, kallar t dalla ; Tel. — Soudu ; 
Kamv — Choulu. 

Crudo natural sodium sulphate : Hind.- Khari ; 
Jodhpur — Rohr . 

Alkaline salts havo been obtained since very 
early times from reh soils (soils containing alkaline 
efflorescences), and alkaline lakes in India, but 
it is only in recent years that systematic surveys 
havo been undertaken. Cotter published a detailed 
account of the alkaline lakes of Sind and the 
adjoining areas (Mem. gaol. Surv. India, 1923, 
47, 202) and Auden, Gupta, Roy, and Hussain 
have survej'ed the reh efflorescences of tho IT. P. 
(Rec. geol. Surv. India , 1942, 77, Prof. Paper, 
No. 1). 

ALKALINE SOILS 

Reh (D. E. P., VI, 1, 401 ; C. P., 51) is es- 
sentially a mixture of sodium carbonate, sodium 
sulphate and sodium chlorido. These sails result 
from the decomposition of the particles of mine- 
rals such as plagioclase felspar, present in tho 
alluvium. They are found, in varying quantities, 
in sub-soil water, but it is only in certain regions 
that as a result of defective drainage and exces- 
sive evaporation, thoy are brought up by capil- 
lary action and become concentrated at the 
surface. Reh occurs extensively in parts of the 
Punjab, Rajputana, Sind, Baluchistan, Bihar and 
the U. P. Similar deposits have also been recor- 
ded from Bombay, Kathiawar, Mysore and Borar. 
Reh encrustations render land totally unfit for 
cultivation. 

Alkaline soils aro characteristic; of regions, 
whoro desert conditions prevail. Even in areas 
where rainfall is considerable, climatic conditions 
favourable to tho formation of reh salts may be 
produced if a long dry season intervenes. Accor- 
ding to Audon et al., the high water table in the 
U. P. and Bihar is one of the chief causes of reh 
formation, sinco it brings the capillary fringe of 
ground-water within the infiueneo of surface eva- 
poration. 


Somo reh deposits are composed essentially of 
sodium carbonate and sodium sulphate with minute 
traces of sodium chloride, while others contain a 
much larger proportion of sodium chloride. The 
latter typo of efflorescence occurs in the drier zones 
of the Punjab, Rajputana and Bombay. 

DISTRIBUTION 

Baluchistan : Reh encrustations have boon recor- 
ded in certain localities in the Saindak area (Cha- 
ghai (list.). Analyses of salt from these areas show- 
ed considerable variations (S() 4 , 7-99 39*44; 
IIC0 3 , 0*16-0*31% ; and CO a , nil). 

Bihar : Sodium sulphate occurs in Chain paran, 
Muzaffarpur and Saran (lists. Small deposits also 
occur in Gaya and Mongiiyr dists. I 11 Champaran 
(list, reh is sparsely distributed in the Betti a and 
Sadar subdivisions (estimated yield, 370 tons per 
annum). Khari, the crude sulphate, is found in 
almost all the villages of Pipra and Kesariya tha- 
nas. Annual production of the salt (tt() 4 , 38*95 ; 
HCO s , 0*38 %) is estimated to be 700 tons. 

Recently, Gupta, B. C. and Gupta, I). (1945), 
have reported Hie occurrence of certain reh soils 
in Saran dist. (Gopalganj, Sowan and Chapra 
subdivisions). These are estimated to yield annu- 
ally 1,250 tons of reh. The most notable occur- 
rence of khari soil (S0 4 , 13-21%) in this district 
is in tho Gopalganj subdivision. This area is cap- 
able of producing annually 3,700 tons of the crude 
salt (S0 4 , 45*3%). 

The average annual production of khari in Bihar 
during 1908-23 was 14,850 tons, valued at about 
3 • 5 lakhs of rupees. 

Bombay and Gujarat : Reh occurrences have 
been recorded by Ghosh (Rec. geol. Surv. India , 
1942, 77, 242) one mile north of Parantij town 
(23°26' : 72°54') along the banks of the Khari river. 
Analyses show considerable variations in the 
percentages of sodium salts (NaCl, 2 *84-15 *81 ; 
Na 2 S() 4 , 2*29-3*87 ; Na 2 CO ;i , 8 -90 53*59%). 
These deposits are used locally in tho manu- 
facture of soap. 

Burma : Soap -sand or sapaya is an impure efflo- 
rescent alkaline deposit, which occurs mainly in 
the Tertiary rocks of the Dry Zone. It consists of 
sodium salts including tho carbonate, with a largo 
amount of intermixed sand, and is exploited to some 
52 
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extent for local use in Saga mg and other districts 
of the Dry Zone. Its main uses arc for cleaning and 
washing utensils and laundering clothes. Alkaline 
salts are also obtained from springs in Myitkyina, 
Slnvebo and Lower Chindwin dists. 

Hyderabad : Alkaline earth, consisting essentially 
of sodium sulphate with some sc diiim carbonate', is 
known locally as khar nremak . 1 1 occurs in the form 
of a light white powdery encrustation, in parts of 
Makhtal taluk near Satyawaram, Khanapur, K ad- 
mu r, Raicod, Manta ngod and Sodampalli, and in 
parts of Yadgir taluk. Soda ash used to bo recover- 
ed from khar neemak for use in the glass works at 
Manikonda and (ta/ulpei (./. Hyderabad geol. Sum., 
1941,4, i, 78). 

Kathiawar : (Considerable areas covered by reh 
encrustations have recently been observed in the 
dry parts and the coastal region of Kathiawar. The 
occurrence of several reh encrust a lions along the 
coast-al belt of southern Kathiawar between Kodihar 
(20° 47' : 70° 14') and Bhorai (20“ 58' : 70° S') has 
boon recently reported by Jvrishnaswamy. 

Mysore : Reh soils occur in Mysore, Mandya, 
Tumknr and Chitaldrug dists. It is noteworthy 
that tlieso efilorescences occur on soils derived 
from granites and gneisses. Usually 3-4 crops of 
reh are obtained between January and April and 
the salt is locally used by washermen for laun- 
dering clothes. 

Recent investigations have shown that Dodmole 
deposits near Chamarajnagar (Mysore flist.) are 
capable of yielding 35 40 tons of soda per annum 
(Rec. geol. Dep. Mysore, 1913, 42, 35). 

United Provinces : In 1922, Watson and Mukher- 
jeo (.7. Indian Indns/r ., 1922, 2, 13) estimated that 
about 1,870 square miles of the U. 1\ were c overed 
by reh. But according to Auden at at ., the reh pro- 
ducing area is confined at the most to 100 square 
miles with an estimated annual yield of 540,900 
tons of Na a C().„ 556,300 tons of NallCO.,, and 
307,300 tons of Na 2 8() 4 . 

In Meerut dist., reh occurrences are reported 
near Panehlikhurd (28° 58' : 77° 30') and around 
Puthhas (29° 2' : 77° 35'), and between Hurra (29° 
7' : 77° 29') and Nandpura (28° 59' : 77° 29') along 
the oasternbank of the llindan river. Further an 
important reh tract is found in Loni pargana (Cba- 
ziabad tahsil) between Pali Sadikpur (29° 47': 77° 
17') and Dehroti (2S° 43' : 77° 6') along the eastern 
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bank of the Jumna, and Auden estimates that this 
covers nearly 2 million square yards with an 
est imated annual yield of 7,07 1 t ons of reh. 

tn Morndabnd dist. considerable areas of nh 
efiloresconces stretching along the river (hinges 
have been reported from Tlasanpur tahsil. One of 
tlieso is a stretch, 7 miles long on the eastern bank 
of tbo river, opposite (hirbrnuktesar (28 47' ; 7s" 
O'). Another area lies between Knnkat her station 
(28 IS': 78’ IP) and Tigri (28" 49' : 78' 9'). and 
a third between Kankather and Matriia (28 43' : 
78' 13'). The encrustation occurs in the form of 
patches of loose dust, often 2 3" thick. Production 
from different patches varies from 5 30 lb. per 
square yard. The thickest encrustation in the urea 
occurs in a locality, intermediate between Bakhera 
(28° 45' : 78° 12')* and Diaoli (28° 44': 7s 1 !:>'), 
yielding 50 lb. of reh per square yard. Reh from 
these localities is mostly sent to Morudubad, Bijnor 
and Rampiir. 

ANALYSES OF HEII 
(IVr rent .) 

Nn.CO., XitlKX)., ‘ 1 NUjjSO 

Moo ui UiVt. :i si 412 :j- 2 r» 070 

Munulubiul (list. '.I’OG 8Ti5 J ‘1)2 S'lill 

foiisielenihle deposits of reh have he(*n reported 
to occur S. and SS\Y r . of Lhaksar station in M'uzaf- 
faniagar dist. About 2,000 tons of sajji waf/i (nh 
with a. high proportion of carbonates) used to he 
sent annually to Calcutta from Benares. Azaingarb, 
Jaimpur and* Chazipur (Rec. geol. Sure. India , 
1930, 64. 432). 

Rih is recovered from soils by lixivial ion and is 
used in the manufacture of crude' glass and soup. 
It is also used for curing hides and skins and in 
tanning leather. Dhobi# employ it. for laundering, 
and the poorer classes use it for clcuiiinir cooking 
utensils. 

ALKATJNK LAKHS 

The principal alkaline lakes of India arc* in Sind 
and Rajputana. Cotter lias listed close' upon 248 
hikes in Sind (ride' also Dubcy and Sliukla, Quart. 
J. geol. Sac. India, 1942, 14, 125), but only a 
small number of these are? pioduet ive. r I lie Lunar 
lake in Berar, and the bitterns freim t h<^ brine* we*lls 
at Kharnghoda (Ahmedabad dist., Bojnbay), anel 
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the wilt works at Kuda (Dlirangadhra State), mid sodium sulphate. The bitterns obtained during the 
at Mauripur near Karachi, are some of the other manufac ture of common salt contain a compara- 
sources of alkaline salts. Of these, at present, only tively high concentration of sodium salts (Nad, 
a small portion of Kharaghoria bitterns is being 19 •«'; Na 2 S0 4 , 6’9 ; Na 2 C0 3 , 4*8%). They are 
exploited. pumped into reserved areas, the largest of which 

The alkali carbonates found in the lakes are be- i* the East Lake Bitterns area, covering approxi- 
lieved to have* boon formed by chemical reactions mately three square miles, 
between suit • and gypsum, and calcium bicarbonate. 

The first two give rise to calcium chloride and The saline deposit formed is about 1' in thickness 
sodium sulphate, and sodium carbonate is formed and eight layers may be distinguished (A-H). Of 
from sodium sulphate and calcium bicarbonate, these, the topmost (H) and the lowest (A) Layers 
Another view' is that sodium sulphate is reduced are very thin and consist of pure sodium chloride, 
by organic matter such as algae, and converted into The following is the percentage composition of 
alkali carbonate by the action of carbon dioxide layers B-0 : 
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derived by bacterial act ion. I’ll Sind, the geological Auden estimates that the quantity of Na 2 S0 4 
conditions according to (/otter, favour the latter present is about 1 *7 million tons. The bod of the 
hypothesis. lake up to a depth of 12' is further estimated to 

contain 5*8 million tons of sodium sulphate and 
2*4 million tons of sodium carbonate. 


DTSTH1 HUTTON 

Btrar : The Lonar lake (19° f>s' : 7(5' 44') is mi 
enormous circular depression situated in the Deccan 
Trap in Buldana dist. This hike has been regarded 
as the crater of an extinct volcano, or as a big 
natural depression due to subsidence (LaToiicbe. 
It w. (Jf ol. Svrr. hidia, 1912, 41 , 2(H)) ; and its alkali 
salts are derived from the disintegration of igneous 
rock. But the small proportion of chlorine* in the 
trap docs not lend support to this view (cf. Christie. 
ibid., 27<>). 

Tn 1910, this lake was estimated to contain about 
2,000 tons of sodium carbonate, and about 4,500 tons 
in the upper 5' of mud. A small amount of crude 
soda called dalta (about 40 tons in 19.41), of the ap- 
proximate composition ofurao. Na.,C0j. NuH(*0 3 
2H 2 0, has been produced from the waters of the 
lake by crude fractional crystallisation. 

Jtnjpvtava : The Sambhar lake (20° 55' : 75° 1 1' 
situated in Jaipur and Jodhpur states is a potential 
source of large quantities of sodium carbonate and 


The annual production of common salt from Sam- 
bhar lake is about 200,000 t ons. From the bitterns 
obtained, 20,000 tons of sodium sulphate can ' be 
recovered. 

Dumticliff {C'ttrr. Sci ., 1944, 12 , 7) has drawn 
attention to the occurrence of sodium sulphate in 
Didwana lake (27° 24' : 74° 45'), Jodhpur State, 
which < overs an area of about 4 square miles. The 
crystallised sails left after the complete evapora- 
tion of bitterns contain a considerable percentage 
of sodium sulphate (Nat-1, 2*45; Na 2 S0 4 , 87*5%). 
It has been estimated by Saha (ex Auden, etal., 
he. cit.) that for every 100 tons of common salt 
prepared from the lake, 25 tons of the sulphate 
(85-90%) could be obtained, yielding annually 
some 9,000 tons of the sulphate. 

According to the Director of Industries and 
Commerce, Jodhpur (Government, the following 
are the quantities of sodium sulphate (in tons) 
produced from Didwana and sold to different 
industries : 
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*42-43 

’43-44 

44-45 

Prodm-lion . 

11,0(15 

3,(188 

5,485 

Consumption : 

Paper mills 

3,5S0 

2,470 

2.540 0 

Chemical industries 

S3 2 

1,270 

3.015 0 

Classworks . 

111 

30 

151’ 5 

Mist-. iialustrie.s 

700 

1,100 

285-0 

Total . 

5,170 

4,000 

3,374*0 


Tin 1 material (N5 90%) was sold at Rs. 95 per 
ton f. o. r. Mai war Ralia. 


Pachbadra Salt Banin : The sub-soil brine of the 
salt basin of Racbbluidm (25° J>0' : 72° 1 o') in Joclh- 
j)iir State contains big reserves of sodium sulphate, 
it is reported that impure salt from this area con- 
tains : Nad, 25, and Na a S0 4 , 07%. 

Sind : The major alkali producing lakes of Sind 
are found in Khairpur State, to the east and 
west of Nam region, and in theKot.Tubo region. 
The lakes of Nasarat taluk of Nawabsliah (list., 
and Thar and Rarkar dist. are of minor importance. 

In the desert regions of Sind, a fair proportion 
of rain water percolates through sandy layers and 
finally rests upon the impervious bed of clay, 
which forms the basal portion of the desert. In 
these areas, hoi lows or talis occur frequently and 
expose the basal layers. The percolating waters, 
emerging along their margins in the form of 
springs, till them to form lakes, locally known as 
dhands. These are as a rule comparatively shallow 


and vary considerably in size. Nome dhands are 
fairly large in area. The percolating waters 
dissolve the salts in the soil and carry them to 
the d hands. 

Tn these regions, during the dry season, evapora- 
tion is considerable and results in the concent ration 
of salts. The productivity of the lakes depends 
on rainfall and pcrcolat ion and varies with changes 
in drainage*. Marked variations have resulted also 
from the canalisat ion of certain regions, or because 
of factors, which have* ret arelecl pcTcedat ion. Ow ing 
to the canalisation ofthe Nam river, ihvdhfinds e>f 
some areas of the* Thar and Parka r regie in have 
become* dry and mipreiductiv c. On the other hand, 
following a year of heavy rainfall. seve*ral d hands 
in the Kot Jubo re*gion. which we*re* completely di\\ 
at one stage, became* proeluct ive. Excessive rainfall 
sometime dilutee the dhands to such an extent 
as to make < hem unproductive. 

The composition e>f Ninel lake brines shows consi- 
derable variation. Usually lakes situatcel away 
from the sandy plateaux, dra ins , slow' a prepon- 
eleranee of salt ove*r soda. eeimpare*d to the iso occur- 
ring in the mieldle of dra ins. Lakes in the Nara 
region contain the* suljihate, the earhonatc and tlie 
chloride, whereas the Kot Jubo dhands contain 
mostly the* carbonate anei the chloride, with very 
Jilllc of the* suljihate. Dhands of medium size anel 
depth which never dry uj> e*ompleteIy, yield jmrer 
salts than those* which dry up. 

(‘otter gives the following analyses of Nine! lake 
bitterns anel of cflleircsccnecs found re nine I tlm lake's ; 


BITTEKMS 


(< c. pnr 1.) 


Name of dhand 



Sp. gr. T< 

did solids \n a CO:j 

Na a S()., 

NaCI 

iSukeliulio, wi*at of Nam 

Mitliri, west of Nara . 

Luinbro, cost of Nara . 

Pnkhyaro, Kot J ubo uroa . 


1*104 

J • 205 

1*081 

1*104 

KFKLOllESC'KNCKS 

(Per cent.) 

202 0 mo 

1240 

103-71 13 3 

113-1 74-2 

20-3 

55-3 

37-2 

4-0 

05*8 

148-7 

4S-3 

22-0 

Name of dhand 



Nn a C () 3 

Nil 11 CO, 

NuCl 

N»i a S() x 

Mitliri, west of Nara 

• • 

. 

27 0 

12-8 

35*4 

15* 7 

Anlirafwtiro, cast of Nam 


. 

22 - S 

17-2 

2-0 

7-5 

Kandiwaro, Kot Jubo aroa 



27*0 

IS- 5 

0-7 

3-7 

Ridhwari, Nuwnbslmh dint. 


. 

1K-0 

11-0 

8*5 

14-8 

Klmri, Thar and Parkur diHt. 

• 

• 

30-2 

15 0 

12*7 

210 
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The crude salt obtained by the desiccal ion of 
lakes is known as chaniho, but the local people do 
not distinguish between the carbonates and sul- 
phate of soda. In the absence of heavy rains in 
July, two crops of chaniho are obtained, the first 
during May dune, and the second during Septem- 
ber -October. Extraction is simple and the salts 
arc removed by shovels, as soon as a sufficiently 
thick crust is formed by desiccation. If rains are 
heavy, the second crop fails owing to the dilution 
of the dhand waters. To prevent this, low bunds 
are built. 

Production of chuniho from most of the Jakes is 
small and irregular. Product ion from Nawabshah 
(list-, averaged 112 tons during the quinquennium 
ending ’33-34. According to Khan Bahadur (■olab- 
wala. Thief Engineer, Khairpur State, 32 saline 
lakes in Tappa Adlahu, and 20 saline lakes in 
Tappa Juho, both in Nara taluk, were in produc- 
tion during ’.‘10-4:1. The average annual product ion 
of the first area was about 1,270 tons, and of the 
second, .‘111 tons. T ho larger producing lakes were 
in rhhuehh (500), Bharki (338), Debhan wari (200), 
and J hainer (200). The figures in brackets indicate 
the maximum production in tons in a peak year. 

Chaniho lias approximately the composition of 
urao and it is used for washing clothes, hardening 
treacle, and in soap making. It is also reported 
to bo used ill the preparation of light biscuits 
and in curing country tobacco. It is mostly ex- 
ported from Karachi to Arabia, Bombay and 
Aden (Her. (jcnl. Sure. India , 1020, 20 , 430). 

Sodium sulphate and sodium carbonate are the 
two main products which can bo obtained from 
alkaline lakes and soils. The bitterns of Nambhar 
and Didwa.ua lakes form a valuable source of the 
former. 1 n India, the extraction of pure carbonates 
from natural sources has not so far proved 
economical. 

ALLAEANTHUS 'J 'Inv. Moiiaceae 

J).E,P.,I, 108. 

A small genus of deciduous trees with milky 
sap, including 3 species, met with in the Tmlo- 
Mahiyan region. 

According to Watt, a very tough fibre is obtained 
from the inner bark of A. zeylanicu $ Thw., n 
species confined to Ceylon. 


ALLIUM 

ALLAMANDA Linn. Ai’ocynackak 

D. E. I\, I, 107. 

A small gomis of climbing shrubs, comprising 
about 12 species, distributed in tropical America. 
A. cathartica Linn., a woody climber with large 
bright, yellow flowers, and a few other species are 
cultivated in Indian gardens for their showy 
flowers. The leaves of A. cathartica possess valu- 
able cathartic properties (Burkill, 1, US). 

ALLIUM J -inn. Liliaceae 

A genus of bulbous herbs, with characteristic 
odour, comprising 250-300 species, mostly indi- 
genous to northern temperate regions. About 27 
species an* reported from India-, of which A. cejui 
(onion), A. sativum (garlic), and A. porrurn (leek) 
are well known vegetables, Oat lie and a few 
other species have their medicinal uses, while some 
(e.g. A . Jr a grans Vent .) are ornamental. 

A. ascalonicum Linn. Tins Shallot 

1). E. I\, 1, 108 ; T. I\, 58 El. Br. Tnd., VI, 
337 ; Kiri, ft Basil. pi. 072. 

Hind, ihnidana ; Beng. — ( lundhun . 

The shallot is a native of Palestine, and is culti- 
vated in Indian gardens for its bulbs and green 
leaves. It is propagated both by seeds and by 
bulbs, (‘lusters of greenish white or red cloves 
occur at the base of its hollow cylindrical leaves. 
The cloves and green leaves are used for flavour- 
ing curries and for pickling. 

A variety of shallot, smaller and with a larger 
number of cloves, is exported to Ceylon and 
Malaya from Madras. 

A. cepa Linn. Onion 

D. E. V., T, ICO ; 0. I\, 58 ; El. Br. Ind., VI, 
337. 

Sans . — Palandu ; Akail —Bust ; Pees. & 
Hind. — Piyaz ; Beng . — Pyanj ; Mae . — Kanda ; 
Otnr. — Dungari ; Tel. — N im Hi, vlligaddalu ; Tam. 
— V eng ay am ; Kan.— Ninilli, irvlli ; Mal. — 
Ghwvannaulli . 

The plant is a bulbous, biennial herb, bearing 
linear, hollow, fleshy, cylindrical leaves and umbels 
of small white flowers. The flowers mature into 
3-eellcd capsular fruits containing small, black 
seeds. The flower-heads also sometimes bear 
bulbils. The underground bulbs, which constitute 
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the prop, vary in size, colour (white, yellow, red, 
brown), shape (round, flat, conical), firmness, beep- 
ing quality, period of maturity and strength of 
flavour. 

The onion is extensively cultivated in India. 
It is both a field crop and a garden crop. Being 
an irrigated crop of short duration, the onion can 
be grown as a catch-crop in the midst of crops 
like sugar-cane and turmeric, and can be rotated 
with rice, coriander, and garlic. Delicate imported 
varieties are grown in gardens as winter vege- 
table. 

Onion is grown from seeds, bulbs or bulbils. 
Tn certain areas where seedlings are liable to 
be swept away by rain, bulbs are preferred. It 
ret | u ires a dry climate and grows best in a light, 
manured soil, a rich sandy loam being the most 
suitable. Thorough ploughing before planting, and 
copious fortnightly irrigation of the crop will give 
a good yield and prevent the format ion of * dou- 
bles Finely powdered fish manure, sulphates of 
ammonia and potash, nit rate of soda and superphos- 
phate are among the fertilizers that greatly 
improve the yield. 

In south Tndia and Bengal, the bulbs arc planted 
about the end of the monsoon and the planting 
is continued until early hot weather. They are 
planted at t lie rate of 750-1,000 lb. per acre with 
a 4-5* spacing, in a well prepared, manured soil, 
la id out in narrow strips, or furrows and ridges of 9" 
width. In the north, the crop is usually grown from 
seeds sown broadcast during August -November 
in the plains, and February-.! une on the hills, on 
raised beds in shallow drills at the rate of about 15 
lb. per acre. Transplanting gives better results. 
The seedlings when 2-3* high, are transfeircd to 
irrigated beds. About 8-10 lb. of seeds can 
raise sufficient seedlings for an acre. 

In India, the seeds do not keep for more than one 
season. The seeds are raised from bulbs planted 
in rows 1-1 J # apart at. the beginning of the cold 
season (Oct.- Nov.). Only healthy well -shaped bulbs 
aro selected for planting. Somet imes only the lower 
half is planted, tho upper half being used for edible 
purposes. This ensures strong flower shoots. Early 
flowers produce heavier and more vigorous seeds 
than late flowers. The seed -crop is raised in small 
areas and about 800- 1,000 lb. of seeds arc obtain- 
ed per acre. 


When the bulbs are nearly full grown, a twist 
and slight beating down of the foliage 1 , without 
breaking it , assists in the swelling of the bulbs. 
The bulbs aro ready to be taken out. when the loaves 
are completely withered. The crop is harvested in 
about 90 days with an approximate yield of 7.000- 
15,000 lb. per acre, depending on the type of soil 
and manuring. When raised from bulbs, the 
yield is about. 15,000 lb. per acre. Before being 
stored, the harvested onion is dried and cured to 
develop its characteristic flavour. 

In India, the onion is comparatively free from 
major pests of any kind. Alternnria paltrvdii 
Ayyangar, Aspergillus vigor Van Tiegh. Erysiphc- 
f a m ica Lev. and Pvccivia porri (Sow.) Wint., etc., 
arc tho fungi reported to be found on onions. The 
burning of dead tops, a proper rotation and 
dusting with flowers of sulphur cheek fungal 
attacks. 

Thrips (Tliripis 1 abaci Linn.) which suck the sap 
by feeding on the foliage, can be controlled by the 
spraying of tobacco decoction, or by dusting with 
a mixture of crude napthalcnc and hydrated lime 
(So : 120) . A leaf-eating caterpillar (LapJiygnm 
rxigun Hb.) is sometimes found attacking the crop. 
It is hand picked and destroyed. 

The best acclimatised strains in Tndia are the 
Patna onions (‘Silver skin') and the ‘Common ’ 
or ‘ Large red ’ onions (‘ Bed skin ’). A Bombay 
variety, from Janjira, is a much prized type. 
.Pickling onions are a smaller variety. The white- 
skinned varieties arc mild and of good flavour. 
The red varieties are more pungent but keep 
better owing to the presence of catechol and proto - 
cateehuie acid in tho skin (./. biol. Chav., 1933, 100, 
379). Ailsa Craig, Spanish Bermuda, Buttons 
A I, Tripoli, etc., aro some of the foreign varieties 
grown in gardens. 

The onion is popular as a vegetable and is also 
used for flavouring and pickling. Tt is also con- 
sidered a valuable winter food for eat lie and 
poult ry. 

Onion (big) contains : moisture, 80*8 ; protein* 
1*2; fat, <0* 1 ; carbohydrates, 11*0 ; Ca, 0- IS 5 
P. 0 05% ; Fo, 0*7 mg. ; vitamin A, 25 1. U. ; vita’ 
min B,, 40 l.U. ; and vitamin C, 1 1 mg./IOOg. (Hlfh- 
Bull., No. 23. 1941, 31). The bulbs and fresh herb 
yield 0 005% of an essential oil (d/9 0 , 1 041 ; 
[a|| 3 ,— 5°) which has an acrid taste and unpleasant 
odour. The chief constituent of the crude oil is 
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allyl-propyl disulphide G B H 12 >S« (Platcnius, J. 
agrie. lies., 1935, 5, #47). 

The onion is said to possess stimulant, diuretic 
and expectorant properties, and is considered useful 
in flatulence and dysentery. Freshly expressed 
onion juice lias moderate bactericidal properties 
(Fuller & Higgins, Chew. Ab*lr. % 1941, 35, 2027 

& 2f>r>2). 

India exports a large quantity of onions, the 
principal exporting areas being Madras and Bom- 
bay. A considerable quantity goes to Japan, the 
Straits Hettlements, the Federated Malay States, 
Burma, Ceylon, Hongkong, Portuguese Fast Africa 
and Persia. 


AVERAOE ANNUAL KXWKT.S OF ONION 


Quinquennium 
«• ruling 

Qiy. 

1 ,000 uwt. 

Vttl. 

Km. 1,000 

’33-34 

803 

2,701 

’38-39 

000 

3.380 

*43-44 

1,038 

4,240 

In ’44 -4 A 

302 

3,842 

„ ’43-4(1 

038 

7,002 


A. porrum Linn. Winter Leek 

1). E. I\, I, 171 ; FI. Br. Ind., VT, 337 ; Knott, 
Fig. 5«. 

Arab .—Kirath, liras; Beno. — Pam. 

The leek is a native of Europe and W f est Asia. 
It is a tall hardy biennial with white, narrowly 
ovoid bulbs and broad leaves. It resembles the 
green onion, but is mu eh larger. In India and 
Ceylon, it thrives well at higher altitudes, though 
not in moist localities. It is a garden crop and is 
grown during the cold season. 

Leek is mild-flavoured and is used to spice 
curries. 

A. porruw contains : moisture, 78*9; proteins, 
1*8 ; fat, O’ 1 ; carbohydrates, 17-2 ; Ca, 0 05 ; P, 
0*07% ;Fe, 2*3 mg. ; vitamin A, 30 I. U. ; vitamin 

B, 75 I. *U. and vitamin C, Umg./lOOg. ; (Hlth. 
Bull., loc. cit., 33). It is also comparatively rich in 
combined sulphur (0- 06-0- 072%. Wehmer, I, 
153). 

A. fistulosnm Linn., the ‘ Welsh onion or 
Oeboule ’ is used as a substitute for leek. 


A. sativum Linn. Garlic 

D. E. P., I ? 172; C. P., 58; FI Br. Ind., VI, 
337; Bentley & Trimen, PI. 280. 

Sans. — Arishtha , lashnna ; Arab.-- Saiwi ; Pens. 
~ Sir ; Hinjd. & GuJ. — Lasan ; Beno. & Mar.- 
Lasun ; Tel. & Mal. — Vellnli, tellarjadda ; Tam. — 
Vrtlaipundu ; Kan. — Belhlli. 

Garlic has long been cultivated in India as an 
important spice or condiment crop. It is a hardy 
perennial with narrow, flat, leaves, and bears small, 
white flowers and bulbils. The bulb consists of 
several smaller bulbs called f cloves and is sur- 
rounded by a thin white, or pinkish sheath. Garlic 
has a stronger flavour than onion or its othor 
allies. No distinct, varieties are cult ivated. 

Garlic grows under much the same conditions 
as the onion, except that it favours a richer soil 
and a higher elevation (3,000 1,000'). A well- 
drained, moderately clayey loam is best suited for 
its cultivation. It requires a cool moist period 
during growth and a relatively dry period during 
the maturing of the crop. It takes longer (4-5 
months) than onion to mature, and is consequently 
grown as a late season irrigated crop. Tn south 
India, it is rotated with ragi (hlleusine cor a can a), 
chillies, maize, potatoes ami beans (Yegna Narayan 
Aiyer, 320). 

The cloves or separated bulbs are planted during 
Sept. -Oct, in the plains, and Feb. March in the 
hills. About 250-300 lb. of bulbs arc required to 
plant an acre. The bulbs begin to form in about two 
months. 

The land yields good results when treated with 
farmyard manure and a top-dressing of ammonium 
sulphate mixed with superphosphate (at ] owt. per 
acre). 

The crop matures in about four months, when 
the leaves turn yellow and the bulbs show them- 
selves slightly above ground. The bulbs are then 
pulled out, cured and stored. 

The crop is harvested during Feb -Apr. or 
May. An ordinary yield per acre is about 1,500 
lb., a good yield being about 2,500 lb. In 
Bombay, high yields of 8,000- -10,000 lb. per acre 
are obtained with a corresponding high seed rate 
of about 700 lb. of bulbs per acre. Usually the 
yield is 10 times the bulbs planted (Yegna Naiayan 
Aiyer, loc. cit.). 
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The fungi, Erysiphe taurica Lev., Altennma 
palimdi and Rhizopua sp., are found on garlic and 
are kept- down by spraying with Bordeaux 
mixture (Yegna Narayan Aiyer, lac. e/7.). Thrips 
aro controlled by spraying with tobacco decoction 
or dusting with tobacco powder. 

(birlic is much used in Indian cookery as a 
condiment or spice. It contains : moisture, 02*8 ; 
protein, 6*3 ; fat, 01 ; carbohydrates, 29*0 ; Ca, 
0-03 ; P, 0 31% ; Fo, 1*3 mg. ; vitamin C, 13 mg./ 
lOOg. (Hhh. Bull., loc. c/7., 36). Tt is also reported 
to contain coj >pcr. 

Preparations of garlic have been given in pul- 
monary phthisis, bronchiectasis, gangrene of the 
lung, and whooping cough. Laryngeal tubercu- 
losis, lupus, and duodenal ulcers are treated by 
garlic juice. Inhalation of fresh garlic juice is 
useful in pulmonary tuberculosis (Martindalc, 1, 
107). It- has been found useful in atonic dyspepsia, 
Haluloncc and colic; (Chopra, 274). 

In external application, the juice is used as a 
rubefacient in skin diseases and as ear-drops in 
ear-ache. The juice diluted with water can be 
used as a lotion for washing wounds and foul 
ulcers (Chopra. 273). 

The bulbs, on distillation, yield O'UH-O' 1% of 
an essential oil (dj 14*5°, 1 *0525) containing a-llyl- 
propyl disulphide, C fl ll lt S 2 (6%), diallyl disulphide 
<yi lu H t («%). and two more sulphur containing 
compounds (Parry, 92). The oil is rarely used 
medicinally, although it lias been recommended 
for internal use as a tonic and stimulant to the 
stomach, and as a vermifuge. Its chief use is to 
spice foods. 

A. schoenoprasum Linn. Chives on Civks 

1). E. 1\, 1, 174 ; FI. Br. Ind., VI, 338. 

The chive is a native of Europe and adjoining 
parts of Asia, and in India, it. is grown as a garden 
crop. It is a hardy perennial growing in dense 
clumps, with light green or purple tinted, grass I ike 
leaves, and clusters of narrow, weakly developed 
bulbs at the base of the leaves. The onion 
flavoured leaves and bulbs are used for seasoning 
salads. 

ALLOPHYLUS Jinn. Sapindaceae 

I). E. P., I, 175 ; FI. Br. Ind., 1, 673. 

A large genus of shrubs or small trees, comprising 
about 120 species found in tropical and sub- 


tropical regions. A. cobbc Blum©, a large variable 
shrub, is met with throughout- south India, and 
in Khasia hills, Chittagong, Burma and the Anda- 
man Islands. The wood (\vt., 40 lb. per e.ft.) 
is moderately hard and is chiefly used as fuel. 
The fruits are said to be edible (Cambio, 193). 

Almond, see Prunus amygdalus 

„ , Indian see Terminalia catappa 

„ , Java— soc Canarium commune 

ALNUS Mill. Bktvlackae 

A genus of deciduous trees or shrubs, comprising 
about 25 species, distributed in temperate Asia, 
Europe and America. The two Indian species 
are timber trees of minor importance. 

A. glntinom (Linn.) Caertn., the alder, furnishes 
a durable and beautifully mottled wood, used 
extensively for barrels in Europe. 

A. nepalensis 1). lion Indian Alder 

1). E. i\, 1, 176 ; FI. Br. Ind., V, 600 ; Pearson 
and Brown, II, 969. 

Hind. — Utia\ PunJ.- Kuhi ; Leivjia- Klu'uI ; 
Bural- Alai ban ; Trade— Indian Alder. 

A large deciduous tree attaining a height, of 
80-1 00 # with a straight cylindrical tiunk up to 6- 
8' in girth. It is found grow ing gregarious, in moist 
shady ravines throughout the Himalayas, from 
Kashmir eastwards to the Klmsia Hills in Assam, 
and southwards to Kuchin Hills in Bunna. 

The sapwood is white and t he heart wood is 
reddish-white when fresh, turning to light brown- 
ish -grey on exposure. It is a smooth, spongy light 
wood (sp. gr., 0*32 ; air-dry wt. f 37 Jb. per e.ft.). 

The timber is moderately durable, easy to saw', 
and seasons well. In order to prevent discolora- 
tion, it, should be open-stacked, soon after con- 
version. 

Indian alder is used only to a limited extent 
for tea-boxes, in house construction and in car- 
pentry. It is used for hooked sticks in ropo 
bridges. 

The bark is reported to contain 7% of tannin 
(Indian For . Lenfl ., No. 72, 1944). It is used 
in dyeing to deepen the colour of Rvbia cot difolia 
(FI. Assam, IV, 327). 
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A. nitida. Fndl. 

I>. F. IV I, 177; FI. Br. Ind., V, 600 ; Troup, 
III, Fig. 338. 

IJ. P. litis, ktniis ; Pi/nj. Sharol ; Kashmir 

A largo tree (80-100' high ; 6-12' girth), distri- 
buted gregariously along the banks of rivers and 
moist ravines, from tho Jumna westwards to 
Kashmir in the Himalayas, at altitudes between 

:i, ooo-o, ooo'. 

ft has a reddish-brown to light brownish-grey 
or roseate-grey wood, with a straight grain and an 
even texture. The wood is very light (sp. gr., 0*43 ; 
air-dry wt., 28 lb. per e.ft.) with a satiny lustre. It 
is a soft, moderately durable wood, which saws 
and works easily under tools. It. seasons well if 
converted from green logs and then open-8taeked. 
It is used for the same purposes as the wood of 
the preceding species. The bark contains .*1% 
tannin (Indian For. Lmfi ., loc. oil.). 

AL0CASIA Neck. Arvceae 

A genus of herbs with a root-stock bearing a 
short succulent stem with large variegated leaves. 
It. includes about 65 species, distributed in tropi- 
cal Asia, of which 12 are found in India. 

.4. cneulhtia Schott, A. indica and A. macror- 
rhiza are cultivated for their edible stems and 
root-stocks, especially in Bengal and Assam. 
A few species like A. indica var. me tallica Schott 
and A. lowii Hook, are grown in gardens for their 
ornamental leaves. Some arc medicinal. 

Needle-like crystals of calcium oxalate arc found 
in the tissues of aloeasias. Some species are 
reported to contain hydrocyanic acid (Burkill, 
I, 105). 

A. indica (Roxb.) Schott Giant Taro 

II. F. I\, I, 178; FI. Br. Ind., VI, 525; 
Kirt. & Basu, PI. 1003. 

Sans. — Manaka ; Hind. — Mankavda ; Beng. — 
Mankavhu. 

A tall aroid with an underground rhizome, 
bearing a succulent swollen stem, 4-8" in diameter. 
It is cultivated in Assam and Bengal as a food 
crop. It is also an ornamental plant. 

The stems and root-stocks are edible, if boiled 
and. washed thoroughly. When the root-stock is 


pulped and washed, it yields a pure white starch 
(Dymock, Warden* Hooper, III, 545). The 
Hour obtained is a light nutritious food, suitable 
for invalids. It is somewhat mucilaginous and 
is considered to be more easily digestible than 
rice. 

The leaf juice is astringent. The rhizome is 
said to act as a mild laxative and diuretic, and is 
considered useful in anasarca. 

A. macrorrhiza Schott Giant Taro 

FI. Br. Ind., VI, 526. 

Assam — Boro mankachv. 

It is one of the largest avoids, with a thick stem 
usually 3-6' high and 1' in diameter. It occurs 
both wild and under cultivation in many tropical 
parts of the country. 

The stems possess an acrid taste and cause irri- 
tation in the mouth. This is due to crystals of 
calcium oxalate. They contain 20*45% of starch 
(Valenzuela and Wester, Philip . J. Sci ., 1030, 41 , 
85), and are eaten in times of scarcity. Before 
use they should be sliced, washed and boiled, and 
the water thrown away. 

The juice of the stem is reported to relieve 
scorpion sting as well as nettle sting (Laporka 
yiyas Wcdd.). Tn Java, the roots and leaves are 
used as a rubifaeient for pains in joints (Burkill, 
loc. cit.). 

Aloe , Blue Elephant see Agave vera-crtiz 
„ , Bombay— see Agave cantata 

„ , Dwarf — see Agave angustifolia 

ALOE Linn. Liliaoeae 

A genus of about 1 80 species of xerophytio plants 
indigenous to Fast and South Africa. Several 
species have been introduced into India, the Fast 
and West Indies and other tropical countries and 
also Europe. Some of them are arborescent and 
others are herbs. The aloe flourishes in a variety 
of climates and on the poorest soil. Its fleshy and 
strongly euticulariscd leaves are usually prickly at 
the margin and are arranged in dense rosettes. 

When a leaf is transversely cut and hold with its 
cut end downwards, a yellowish juice flows out 
from the perieycle, associated with vascular bundles. 
This juice is collected and concentrated. The 



Aloe THE WEALTTl OF INDIA Aloe 


extract on cooling solidifies and constitutes the 
drug aloes. The mucilage, present in the central 
part of the leaf, is almost inactive. 

The nature of aloes depends upon the species 
from which it is prepared and the manner in which 
the juice is concentrated. If the juice is dried in 
the sun, or concentrated over a low fire, it. gives 
an amorphous, opaque, waxy extract called 
4 hepatic ’ or ‘ livery 5 aloes. But if the juice is 
concentrated rapidly over a strong fire, the material 
obtained on cooling is amorphous, and semi-trans- 
parent, and is called * glassy ’ or ‘ vitreous 5 aloes. 
Four variet ies of aloes are official in the B. I.\ : 

(i) Curafao or Barbados aloes (chocolate brown), 
from A . vera Tourn. ex Linn. var. officinalis (Forsfc.) 
Baker, (ii) Socotrine aloes (yellowish or blackish 
brown) from ^4. perryi Baker, (iii) Zanzibar aloes 
(livery brown), also derived from A. perryi , and 
(iv) Cape aloes (dark brown or greenish brown), 
from A. far ax Mill, and its hybrids. Of these 
Curasao, JSoeotrine and Zanzibar aloes are ‘ hepatic *, 
and (Jape aloes is ‘ glassy \ 

Besides the official aloes, Natal aloes, derived 
probably from A. candelabrum Berger, resembling 
(.’ape aloes, ‘ Moka ’ or ‘ Moelia * aloes derived 
from A. succolrina Lam. (Arabia), and Jaffarabad 
aloes, produced from A. vera at Jaffarabad are also 
in use. 

Aloes contains a mixture of glueosides collect- 
ively called 1 aloin J which is the active constituent 
of the drug. The proportion of ‘ aloin 9 varies 
in different aloes. Curasao aloes contains about 
30%, Socotra and Zanzibar aloes, a little less, and 
Cape aloes, only about 10%. The principal consti- 
tuent of ‘ aloin 9 is barbaloin which is a pale-yellow 
crystalline glucoside soluble in water. Among 
the others mention may he made of isobarbaloin 
(Curasao aloes), p-barbaloin, aloc-emodin (a 
hydrolytic product of barbaloin), resins and some 
water soluble substances. The odour is due to 
traces of an essential oil. The B. P. limits the 
ash content to 5% and the loss on drying at 100° 
(moisture, etc.) to not more than 10%, 

Aloes lias a bitter, disagreeable taste, and 
is largely used as a cathartic and is valuable in 
the treatment of constipation, but is not suitable 
for being used in pregnancy. It produces pro- 
nounced pelvic congestion and is used for uterine 
disorders, generally with iron and carminatives. 


Aloes forms one of the constituents of several 
proprietary laxative preparations. 

In the earlier part of this century, trade in 
African and Arabian aloes used to pass through 
Bombay, and some locally produced aloes (Madras 
and Mysore) was being exported to the Straits 
Settlements, but now there in no export trade. 
Aloes was being imported from South Africa and 
Cermany, but the quantity imported has gradually 
declined. In the quinquennium ending ’29-34 
the average annual imports were 1 ,01 H cwt., 
valued at Us. 25,003, and in the following quin- 
quennium. *154 cwt., valued at Rs. 11,245 ; 
in ’30-44 annual imports were only 57 cwt. valued 
at Rs. 2,717. 

A. vera Tourn. ex Linn.-- A. barbadeusis Mill. 

Curasao Aloe, Babados Aloe, Indian Aloe, 

Jaffarabad Aloe 

1). K. P. f L 186 ; C. 1\, 50 ; FI. Br. Ind., VI, 204 : 
PI. XI, 3. 

Sans. & Bend.- (ihrita-hnnari ; Arab.- S al- 
bum ; Pers. — Darakhte-sibr ; Hind .— Ghee - kvn var ; 
Mar.— Korphad ; (.Juj . — Kumarpalhu ; Tam.— 
Cfiirukattali ; Tel.— Chinna-kata bavda ; Kan. — 
Loli sam ; Mal.- Kmnari. 

A coarse looking plant with a short stem, 1-2' 
high. The fleshy leaves (about 15" long, 4" broad, 
J" thick), are densely crowded. 

A. vera is a native of north Africa, (•unary 
Islands and Spain, and has spread to Fast and West 
Indies, India, China and other countries. Many 
of the forms of this species are naturalized in India 
and are found in a semi-wild state in all parts from 
the dry westward valleys of the Himalayas up to 
Cape Comorin. The plants arc generally propagated 
by suckers. 

There are 2 3 easily recognizable varieties found 
in India, but their exact delimitations are not 
clear. In A. vera var. chinmsis Baker, common 
all over the Deccan and the C. 1\, the leaves have 
a distinct purple colour towards the base and the 
spines are not sharp. The leaves of A. vera var. 
Wtoralis Koenig ox Baker, found on the beach 
shingles in 'Madras right up to Kanicswnrum 
are smaller in size and have a dentate margin. 
Another variety which thrives on the Kathiawar 
coast is the source of Jaffarabad aloes. This has 
also been called A. abyssinica by some authors. 
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A. varicgala Linn, a near ally of A. vera is found 
in parts of the Bombay province. It has large 
fleshy green leaves with sharp spines and white 
specks at the bases of the leaves. 

In Indian medicine also, aloes (mosabbar) is 
used as a stomachic, purgative and onunenagogue. 
It is regarded as valuable in the treatment of piles 
and rectal fissures. The mucilage is cooling and 
is used to poult-ice inflammations. 

Jalfarabad aloes is also used in lacquer work 
(Chopra and Ghosh, Arch. Pharm ., Rer?., 1938, 
276, :us). 

(-hopra and Ghosh (loc. cit.) examined the juice 
of A. vent var. officinalis (?) and found that it 
contained no aloin, but only some resin and gum, 
with small quantities of anthra-quinone derivatives 
such as nnodin and chrysophanie acid. Jaffarabad 
aloes have been reported to contain 13-0% aloin 
without any isobarbaloin (Wehmer, I, 150). 

Aloe wood, see Aquilaria agallocha 

ALOPECURUS Linn. ( 1 kaminkais 

i). e. i\, r, loo. 

A genus of tall, slender grasses, comprising 
about 25 species, indigenous to temperate Europe 
and Asia. Six species are common in India. A. 

I fcnicnlahis Linn. (March Fox-tail), A . my osar aides 
Huds. (Slender Fox-tail), and A. praf crisis Linn. 
(Meadow Fox-tail), mostly found in temperate and 
sub-tropical Himalayas and Khasia hills, arc good 
forage grasses. 

ALPHONSE A Hook. f. & Thoms. Annonaceab 
FI. Br. Ind., I., 89. 

A genus of small trees or shrubs occurring in 
tropical Asia. 12 species are known and about 5 
are found in India, chiefly in the north-west and in 
Ceylon. A. vcntricosa Hook. f. & Thoms, is a tall 
tree of Assam, Chittagong and the Andamans. 
Its timber is used in boat building and for making 
bows (Gamble, 23). Its leaves are said to 
contain 0*5% of an alkaloid (Wehmer, 1, 344). 

ALPDHA lloxb. ZlNGI H BRACE AE 

A genus comprising about 40 spp. of aromatic 
herbs, distributed in the Old World tropics, and for 
sometime called Languas Koenig. 17 spp. are 


represented in India, and some are medicinal. 
.4. galanga Willd. provides the ‘ greater galangal ’ 
of commerce. The imported drug, ‘ lesser galangal * 
is obtained from the rhizome of A. officinarum 
Hance, of China. A . allay has Rose., A. calcarata 
Rose.. A. conchigcra Griff., A. mutica Roxb., A 
mfjlesinna Wall., and A. sea bra Baker are sometimes 
used as substitutes for galangal. A few species are 
ornamental. 

A. galanga Willd. The Gkkatkk Galangal 

H. E. I\, T, 102 ; FI. Br. Tad., VI, 253. 

Sans., H ind., & Beng. — Kulanjan ; Mar.— 
Koshi-Lnlinjan ; Tam.- Pcra-raliai ; Tel. — Pcdda - 
dnmparashlram ; Kan. — JJ urnbamsme . 

*4. galanga Willd. is distributed mainly in the 
eastern Himalayas and south-west Lidia. The 
plant is 0-7' high, and hears perennial rhizomes 
which are deep orange-brown in colour, aromatic, 
pungent and bitter. The fruits are about long, 
constricted in the middle, and contain 3 0 seeds. 
The latter are slightly pungent, with an aroma 
similar to that of the rhizome. Cut pieces of the 
rhizome of this species arc known as ‘ greater galan- 
gal \ The rhizome of ‘ lessen 1 galangal A. ojficina - 
rum , is smaller and reddish brown in colour, and has 
a st ronger odour and taste. 

The green rhizomes contain 0* 04% essential oiL 
(d j 1 9°, 0-978 0-985 ; f a J D } 4-6° ; w d> 1‘51G4 ; estCr 
val., 145-5). It consists of methyl-cinnamate 
(48 %), cineol, 20 30%, some camplior, and probab- 
ly rf-pinenc. Leaves also yield a volatile oil (Weli- 
mer, l, 180). 

In indigenous medicine, the rhizomes are used in 
rheumatism and catarrhal affections, specially in 
bronchial catarrh. The drug is a depressant of the 
cardio- vascular system. Respiration in experimen- 
tal animals is stimulated by small doses but de- 
pressed by larger ones. It has important action on 
the bronchioles. It is useful in respiratory troubles, 
specially of children (Chopra, 277.) The rhi- 
zomes are also carminative and stomachic (Kanny 
Lall Hey, 180). In Malaya, they are used as spice, 
and the fruits as substitutes for cardamoms. 

Small quantities of greater galangal used to be 
exported from India. But there has been no export 
since 1937-38. 
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A. malaccensis Hose. 

FI. Br. Tnd., VT, 255. 

A tall plant, 10' high, found in the Himalayas, 
the Eastern and Western Chats, and the hills of 
Bengal and Assam. 

The rhizome yields 0*25% volatile oil (d/27'\ 
1*039-1 ’047 ; [a| D , |l-5°;n Dj 1*5477; sap. 

val., 256-278). It contains 74-80% methylcinn- 
amate. Leaves give 0* 16% of oil, ‘ essence of 
Amali 9 (Burkill, TT, 1310), consisting largely of 
methylcinnamate, 75% (Parry, 101). 

The rhizomes are reported to he used in Java, 
for sores. The fruits, infused with a little salt, arc 
emetic (Burkill, loc. cil.). 

A* Speciosa K. Schum. Syn. A. Milan* Rose. 

Tiik Lkiiit Galanual 

1). E. P., I, 195 ; FI. Br. Ind., VI, 256. 

Be no . Pnnatj-chmnpa . 

This species is a native of north-eastern India 
and Burma, and grows to a height of S 10'. It is 
also cultivated in gardens. 

The leaves contain 0*05% ethereal oil ('/ 19 n , 
0*930 ; [«1 D ^ +38*4° ; w n 1*4750 ; sap. Val.. 10*0 ; 
sap. val. after acetylation, 36*1). Tt contains 
about 30% d-cuiuphor, 17% rf-eamphenc. cineol, 
einmimie ester, etc. The root stock also yields an 
ethereal oil (Welimer, 1, ISO). 

The fibrous stems contain 49*9% of cellulose 
and can be used for making paper (Butt. imp. 
Inst ., Land., 1927, 25- 122). 

r The rhizome of this plant is used as a substitute 
for galangal, and somet imes also for ginger. 

ALSE0DAPHNE Nces Lauhacvkae 

A genus of evergreen trees, distributed in the 
Indo-Malayan forests. Tt ineliulos 10 species, five 
of which are found in India. 

A. semecarpifolia Nees 

FI. Br. Ind., V, 144 ; Beddomo, PI. 297. 

Mak. — Phudiupi* ; Tam. — Yavamvai ; Kan. — 
Massi ; Stxuh. — Weirarani. 

This largo tree is found in the Western Chats 
from Kanara to Cape Camorin up to 5,000', and fur- 
ther southwards in tho drier parts of Ceylon. 

Tho timber is yellowish when fresh, blit becomes 
light brown on exposure. It is fairly heavy (63 lb. 


per c. ft.), moderately hard and seasons readily 
(Gamble, 568). It is useful for plywood tea 
chests (Limaye and Mohammed, Indian For. h Vr., 
New Series, Util . , 1942, 2, 186). 

Tho timber from A. petiolaris Hook, f., occurring 
in Assam, is used locally for boats and furniture. 

ALST0NIA K. Br. Apocynackak 

This is a genus of small or medium-sized trees, 
distributed from Africa to the Pacific, but mainly 
concentrated in tho Indo-Malayan region. It com- 
prises about 30 species. 6 of which occur in India. 

Tho dried bark of many species, particularly of 
A. const rida F. Muell. (Australian species) and of 
A. scholar is is used as a bitter tonic and febrifuge. 
Tho tincture and decoction of .1. sc-h nta ri* arc in- 
cluded in tho B. P. C. Tho hark once enjoyed 
considerable reputation throughout tho tropics as a 
remedy for malaria. 

A. scholaris R. Br. Dita Baku 

I). E. P., I. 197; C. P.,60; FI Br. Tnd., TH, 
642 ; PI. XflJ, 1. 

Sans.* Saptaparna ; Hind, -('hat-iav ; Brcxr*. - 
Chattim ; .Mak. Satnin ; Tam. & Mal. Pula ; 
Kan .--Maddalc. Trade — Chatiyan or Shaitan 
Wood. 

This is a large evergreen tree with a straight, 
often fluted and buttressed stem, 40' high and up 
to 8' in girth. Tho hark is yellow inside and exudes 
a milky juice, when injured. The tree is found 
throughout the moistor regions of India, especially 
in tho West Coast forests, but is nowhere very 
abundant. It also occurs in Burma, Ceylon, 
Malaya, East Indies and in tho Philippines. 

In indigenous medicine, tho hark is regarded as a 
bitter tonic and febrifuge, and is popularly used in 
the treatment of malaria. It is also stated to be 
useful in diarrhoea and dysentery (Chopra, 278). 

The total alkaloidal content of Indian bark is 
stated to be 0*16 0*27%, and 0*08-0*10% of 
the hydrochloride of the chief alkaloid echitamine, 
C a2 H 2h 0 4 N 2 . H a O, m.p., 206° (Coodson, ./. chvm. 
Soc. } 1932, 2626). But higher values have been 
reported (0*5% of echitamine) in bark from Sliimo- 
ga area in Mysore (Siddappa, J. Mysore. Unit 
1945, 5, 63). From the mother liquor of echitami- 
ne, Coodson (loc. cil.) has isolated small quantities 
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of another crystal lino alkaloid, eehitamidinc, 
ni.])„ 135*6° (vide also Henry, 000). 

Among the non-alkaloulal constituents, Goodson 
(lor. cit.) lias isolated two isomeric; lactones, 

1 1 , 4 0 3 , of m.p., 103° and 107°. The bark 
is also rich in sterols (Goodwin and Henry, 
J.rhniH. Nor.. 192 5, 127 , 1040, see also Siddappa, 
he. cit.). 

Bacon ( Philip . J . fid., 1900, 1, 1007) found that 
amoebae, suspended in a solution of echitamine 
(1%) appeared to thrive and showed no decrease in 
mobility even after two hours. It was con- 
cluded that the alkaloid, not being a proto- 
plasmic poison like quinine or emetine is of no 
value in malaria or amoebic dysentery. Good- 
win. Henry and Macfie (Biochcm. */.. 1930, 24 , 874) 
have shown that in a dosage of 5 mg., the alkaloid 
is only feebly active in bird malaria. According to 
Mukerjoe, Ghosh and Siddons (Indian mod. (Uiz . , 
1942, 77, 723), the total alkaloids (0-3%) isolated 
from A. scholar is, and also a tincture (1 in 10) 
made from the powdered bark have, contrary to 
popular belief and earlier records of clinical trials 
with the drug, little or no demonstrable action in 
malaria induced in monkeys, or naturally occurring 
in human patients. Gupta, Siddons and Chakra - 
varti (ih., 1944, 79 , 408) have further shown that 
it exercises no synergitie action on quinine. The 
drug, however, is of value as a febrifuge (Central 
Indigenous Drugs Comm., 1909, 19, 20; Roman, 
1919, 12). 

Echitamine is found to be toxic to mice in doses 
of 0*3 0*5 mg. per 20 g. (Henry, 603). Jn cats, 
dogs and monkeys, it induces an initial fall in blood 
pressure, which is unaffected by atropinisation, 
and is followed by a rise (Mukherjce H al. loc. 
cit. ;and Venketachalam and Sastrv, Indian J. ret. 
tici., 1943, 13 , 328). The presence of a blood 
sugar reducing principle in the bark of A. schola - 
ris has also been reported (Chew. Abstr., 1932, 
26 , 353). 

The latex is found to contain 2 *8-7 *9% caout- 
chouc. The coagulum contains : caoutchouc, 
12-9-26*5 and resins, 69-0 78-7% (Indian For. 
Leajl.y No. 70, 1944, 4). It tastes bitter and is 
said to be applied to sores and ulcers. 

The wood of A. scholar is is white when first ex- 
posed, but gradually turns yellowish to pale- brown. 
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It is light, lustrous, smooth and tastes bitter when 
fresh (sp. gt\, 0-47 ;air dry-wt., 26-30 Ih. per c.ft.). 

It saws and works well, finishing to a dull, 
moderately smooth surface. It is not a durablo 
timber, but green conversion and seasoning 
in running water is likely to increaso its durability. 
Tt is liable to sapstain, decay and insect attacks, 
if not properl v seasoned (Pearson and Brown, 
IT, 727). 

It is mostly used for packing cases, tea boxes, 
writing boards and minor furniture. It could also 
be employed for plywood, and second class matches 
and is recommended for the manufacture of second 
grade pencils (Indian For. Leafl., No. 66, 1945, 2). 

The ultimate fibre from the bark lias a length of 
only 1*2 mm. Tt is not suitable for making paper 
(Burkill, I, 1 15). 

ALTERNANTHERA F< >rs k . Am a ha n tilac 1 k ae , 

A genus of herbs, including about 70 species 
distributed in tropical and temperate countries. 
Two species are found in riulia. 

A. sessilis II. Br. 

1). E. P.,1, 199 ; PI. Br.incl.. IV, 731 ; PI. XI 1 1, 4. 

Tel. — Ponnayanta knrn ; Tam., & Mal. Punna- 
nyanni-kccray ; Kay. llonayone soppu. 

A prostrate herb, occurring as a weed throughout 
India and Ceylon. It is often cultivated as a .pot 
herb. 

The young shoots are nutritious and contain pro- 
tein, 5% and iron, 16-7 mg./lOO g. (llfth. Bull., 
No. 23, 1941, 30). 

ALTHAEA I Jnn. Malvaceae 

I). E. I\. I, 199 ; FI. Br. Ind., 1, 319. 

A small genus of herbs, comprising about 15 
species, distributed in the temperate regions, of 
which two are native to India. A . officinalis Linn. 
(Marsh Mallow), is a perennial herb with ornamental 
flowers, occurring in the Punjab and Kashmir. 
The i\>ots contain mucilage, 35%, and starch, 37% 
(Weluner, IT, 758). It is an emollient and is 
used in making absorbent pills and pastilles. The 
leaves were formerly used in the preparation of a 
soothing ointment (Martindale, I, 558). It is 
official in the U. S. 1\ 
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A . rosea Cav. (Holly-hook), is an ornamental 
plant. Its flowers yield a red dye (anthocyaiiins) 
whieh may be used as an indicator in acidimetry 
and alkalimetry (Sobyanin and Soakov, Chem. 
Abstr., 1930, 24 , 2962). Its seeds contain 1 1 * 9% of 
a drying oil (Wehtncr, [I, 7.58). 

ALTINGIA Noronha HAMA,MELiDArEAK 

A genus of trees, com]>rising 3 species, distributed 
in the Indo-Malayan region and China. A . cxcelsa 
grows to an enormous size on the hills in Java, 
where it forms the chief building material. In In- 
dia, it is a timber treo of the second class. 

A. excelsa Noronha 

D. Ti. P., I, 201 ; 0. P., 01 ; FI. Hr. Ind., II, 429 ; 
Kirt. k Basu, PI. 407A. 

Hind. — Silaras ; Assam — Jvivli ; Burma — 

Nantnyok. 

A large deciduous treo, with a straight cylindrical 
shaft, 60 *80' high and girth up to 10'. It is found 
in Assam and Burma. 

The wood is reddish-brown to brown, with a 
smooth feel. It is moderatoly heavy (sp. gr., 0*77 ; 
air-dry wt., 48 lb. per c.ft.), with a fine, even texture 
and irregularly interlocked grain. 

It is a very durable timber under cover. It works 
with difficulty and is liable to crack if not properly 
seasoned. It is seasoned by converting green logs 
and stacking them in close piles, protected from 
hot dry winds. 

It is a good timbor, used in Assam and Burma, for 
planking and internal construction. The timber 
after treatment with creosote, can be used for 
railway sleepers and in the construction of wagons. 

Small quantities of aromatic resin, similar but 
inferior to storax, exude from wounds in the bark. 
According to Kraomor (333) two aromatic balsams, 
one white and crystalline, and the ether brown, can 
bo obtained from the tree. Both contain cinnamic 
esters. 

ALUM AND ALUMINOUS SULPHATES 

Alum used to be manufactured in India from 
‘ alum shales \ occurring in several parts of the 
country. These result from the weathering of 
pyritous shales. On oxidation, the finely dissemi- 
nated grains of pyrites give rise to iron sulphate 


and sulphuric acid. The hitter reacting with alu- 
mina in the shales forms aluminium sulphate. The 
prejmration of alum from such shales as practised 
in Mianwali dist in tho Punjab, and with minor 
variations in other parts of India, has boon deseribod 
by Daru (Hec. geol. Sun*. India , 1910, 40 , 20.5). 

Alum shale suitable for the manufacture of alum 
is called rolin tho Punjab, and contains on an aver- 
age 9 • 5% of sulphur. The shale is mado into heaps 
with brushwood and fired in tho open to oxidise 
sulphur to form sulphuric acid and sulphates. It is 
then loached with water, and tho solution concen- 
trated in open boiling pans. On the addition of a 
suitablo quantity of shorn (crude nitre containing 
some sulphates of sodium and potassium) and wood 
ashes, and allowing to stand, crystals of crude alum 
separate out. These are removed and recrystalliscd. 
This alum was being used in tho dyeing and tanning 
industries of Delhi, Hissar, etc. 

Tn India, alum is now manufactured on a large 
scale from bauxite and sulphuric acid, for use in 
water purification, and in industries. 

DISTRIBUTION 

The occurrence of alum shales which were used 
for the manufacture of alum arc givon below : 

Bihar : Beds of alum shales (up to 10' in thick- 
ness) occur at the base of sandstones near Uohtas- 
garli (24°38' : 83°55'), and in tho valleys of tho 
Durguti and Sulgia-Koh rivers in Khahabad (list., 
where there wore extensive works engaged in the 
manufacture cf alum. 

Bombay ; Considerable quantities of alum used to 
b<5 manufactured from pyritous shales at Mhurr 
(23°32' : 68°;57') in Cutch State. 

NorthWest Frontin' : Alum shales occur at Jatta 
(33°19' : 7l°17') and also in the gorge near Bozha 
Banda in Kohat dist. There were once extensive 
sulphur or alum works on the right hank of the Indus 
river near Dandi Hill station on the road from 
Chorlakki to Dandi (33°36' : 71°59'), about 2 miles 
from the former place. 

Punjab : Tn Jhelum (list., highly pyritous shales 
occur associated with the Tertiary coal-seams at 
Dandot colliery (32°39' : 72°;58'). The manufac- 
ture of alum from black shales of the same horizon 
as at Dandot was formerly carried on at Virgal 
(32°27' : 72 y 4') and Amb (32°3' : 71 f, 6'), in Shah- 
pur dist. 
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In Mianwali (list., the dark sulphur-hearing 
shales of the Lower Eocene age at Kalabagh (32°58'r 
71°33') and at Chichali (33°0 # : 7 1 °24 / ) have been 
used for the manufacture of alum. The thickness 
of alum shales varies from 7-10' at Kalabagli, and 
from 25-40' at the Chichali pass near Kotki. In 
1 022, there was an output of 332 tons of alum (valued 
at about one lakh of rupees) from Mianwali dist., 
but production ceased after 1929. 

Raj pu tana : Alum was obtained in considerable 
quantities as a by-product in the manufacture of 
copper and iron sulphates from the decomposed 
shales containing copper pyrites and iron pyrites at 
Khetri (28°0 # : 75°47 / ) and Singhana (28°6' : 75°50') 
in Jaipur State and at Daribo (27° 10' : 70°23') in 
Alwar State. 

Sind : Alum has been manufactured from pyri- 
tom shales on the Maki Nai (27°2' : 97°2l') and at 
many other places on the hills of western Sind, and 
also at llanikot (25°52' : 07°55') and Bill (2f>°38' : 
97°3l') in Karachi dist. Another locality where 
alum was manufactured is Shah Nassau near Trim 
(29°23' : 67°4'). 

Occurrences in India of other aluminous sulphates, 
such as aluminite, alunite, al Imogen and kalinite 
(potash alum) have been reported, but nowhere' are 
they found in workable quantities. In Koh-i- 
Sultan (Baluchistan) natural alum is often found as 
a gangue mineral associated with sulphur. 

ALYSICARPUS Neck. Leoitminosak 

It is a small genus of herbs, including about 10 
species, distributed throughout the tropical regions. 

9 species are found in India. A few like .4. pubes- 
cf’ns Law, A. rtt (jos ns DC., and A . Ion gi Jo! ins Wight 
& Arn. are good fodder plants and are used in 
Bombay both as dry and green fodder (Burns, 
Bhide, Kulkarni, and Hanmante, Dep. Ayric.. 
Bombay, Bull. No. 78, 1910, 21). 

The roots of A. InngifoUus are sweet (Dymoek, 
Warden & Hooper, I, 447). 

A. vaginalis DC. is a good forage legume in the 
Philippines. In Malaya, it is grown as a cover- 
crop in rubber plantations and a decoction of the 
roots is said to be used in Java for coughs ( Burkill, 

I, 121). 

AMARANTHUS Linn. Amarantiiaceae 

The genus Amnranthns includes about 90 species 
of annual herbs, distributed in the tropics, of which 
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some 25 occur in India. A few, such as A . 
gangptiens , are cultivated for use* as pot-herbs. A . 
caudatus and A. panicnlatns , are grown in the hill 
tracts as grain crops. Almost every species is eaten 
by cattle. 

Some are grown in gardens for their brightly 
coloured spikes and variegated foliage, e.g. A. 
salicif alius Horfc. (Wocpii g Willow-leaved Amar- 
anth), A . caudatus Linn. var. alopvnirus (Love 
lies bleeding) and A. hypochandriacus Linn. 
(Prince’s feather). 

A. blitum Linn. 

1). E. P., I, 210 ; PI. Br. Tnd., IV, 721 ; PI. XIII, 2. 

Sans. — Alpa marlsha ; Hind. & Bend.- Sada 
natya , van natya ; (Jim.- Vkdi bhaja ; Mak.- Ran fa 
durja. 

A procumbent annual, with small long pet ioled 
leaves. It is a common weed throughout Tndia, 
and extends to other tropical and sub-tropical 
countries. H# is used as a pot-herb, and is said to be 
rich in potassium nitrate (Wehmer, L 298). 

Var. oleracea Duthio 

Duthie, TTL 13. 

Sans. Bashpaka , marisha ; Hind.— ('havlai. 
marsa ; Bend. -Sada natya ; Mak. Bhaji, dan l ; 
(n\'J. J)ambho ; Tee. Tutakura ; Tam.- Tan tin - 
kirai. 

An erect, succulent herb, with large oblong leaves. 
Tt is cultivated for use as a pot-herb throughout 
India, particularly in the submontane districts, and 
in Ceylon. Seeds arc sown broadcast from April to 
August and the leaves and tender shoots are ready 
for harvesting in 30- 40 days. The seeds are also 
roasted and eaten. 

The plftnt contains 2-9% of protein and is fairly 
rich in iron, 18- 18 mg./lOO g. (( -orpin Calcutta, 
Food Values of Common Indian Foodstuffs, 
1943, 4). 

A. caudatus Linn. 

D. E. 1\, T, 21 1 : C. P., 93 : FI. Br. Ind., IV, 719 ; 
Duthie & Fuller, PI. 98A. 

Hind . — Ram dana ; Bend. — Anavtmul ; Tel.- 
Kfikera ; Tam.- Sim kiray. 

A tall annual, with long petioled elliptic leaves, 
and bright yellow or deej) red, pendulous spikes. 
The seeds are white or yellow, with a thick rounded 
border. 
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It is grown in tin* plains of India, as a pot-herb or 
as a garden plant. In the hills of northern India, 
it is cultivated as a field crop. Its seeds constitute 
the food grain ‘ Rani dana \ 

A. gangeticus Linn. 

I). E. I\, l, 212; C. I\, <52; FI. Br. Ind., IV, 
719 ; Kirt. & Basu, PI. 71)0. 

Sa ns.- Ariki si ra ; Hind . — Lai say, rhaulai sag ; 
Ben u.— J)anyua ; Tel.- Tola kura ; Kan .— ])avlv* 

(ireenish or dark red tender herbs with purple, 
tinted or dark -green leaves. There are many 
varieties, differing chiefly in the shape and colour 
of the leaves, the colour ranging from the slightest 
tinge of red to liver-coloured and bright red. The 
principal cultivated varieties are, laucsolalus, 
livid as, poUjyamus, trislii — all used as pot-herbs. 

It is cultivated throughout Tndia and Ceylon. 
Seeds are sown broadcast in May and June and the 
crop is harvested in 40-60 days. 

The tender shoots contain : moisture, 85*8 ; pro- 
tein, 4 0; fat, 0*5 ; carbohydrates, 5*7 ; mineral 
matter, 3* I ; Ca, 0-5 ; P, <M% ; Fo, 21*4 mg. ; vita- 
min A, 2,1500-1 1 ,000 L. U. ; vitamin B x , 10 I. U. and 
vitamin 173 mg. /1 00 g. ( HUh . Lull., No. 23, 
1041. 20). 

The seeds contain saponin which is only slightly 
toxics (Burkill, I, 125). 

A. paniculatus Linn. 

I). E. P., I, 210 ; 0. P., 03 ; FI. Br. Tnd., IV, 710 ; 
Kirt. & Basu, PI. 780. 

Hind.- Chita, rhaulai ; Bencj. Katya ; (Itm. — 
Chaleo; Tam . — Vungi kirai ; Kan.- Kira soy/j/u. 

A tall annual, with long pel ioled leaves and droop- 
ing s])ikes. The small seeds are yellowish white, 
red or black. 

The species is Asiatic and has been under culti- 
vation throughout Tndia, chiefly in mountainous 
tracts. Tt is also found under cultivation on the 
hills of Ceylon, Burma and western China. Seeds 
are sown during May-June and the crop is harvested 
during Oct. -Nov. In the plains, it is raised as a 
rabi crop and is harvested during February- March. 

The tender shoots and leaves are used as vege- 
table. The seeds furnish ‘ anardana \ a food grain 
used by the poor. They contain 55-60° „ starch 
(Harrison and Bancroft., ex Burkill,!, 127). 


A. spinosus Linn. Prickly Amaranth 

1). E. I\, T, 215 ; C. 1\, 63 ; FI. Br. Ind., IV, 718 ; 
PI. XIII, 3. 

Sans . — Tanduliya ; Hind. Kutaili rhaulai ; 

Bend . — Kanin notya ; Mar . — Kantv luith ; 
Kantanu-daht ; Tel.- M alia tola -kura ; Tam. — 
M ulluk-kimi ; Kan.- Mullu harive sojfyu ; Mal. — 
Kattv-Oi ullf /< -krero. 

An erect spinous herb varying in colour from 
green to red or purple. It is found as a field weed 
throughout India, and is used by the poor as a pot- 
herb. Boiled with pulses, it is also fed to cattle to 
increase the yield of milk. 

The plant has considerable food value and con- 
tains ; moisture, 85*0; protein, 3*0; fat, 0*3; 
carbohydrates, 8-1 ; mineral matter, 3*6 ; Ca, 0*8 ; 
P, 0*05% ; Fe, 22*0 mg./lOOg. (HUh* Bull-Joe. cit ., 
29). 

AMBER 

1). E. I\, l, 216 ; C. L\, 64. 

Arab. — Incatarun ; Pkrs. & Hind . — Kahroba ; 
BukM. Ambany. 

Amber is a fossil resin derived from Pinas sued - 
nifera (Coppert) Coruw., an extinct conifer of the 
Tertiary period. It is usually found in beds of coal 
of Lower "Tertiary age. "The richest deposits of 
amber (Baltic amber) are in east Prussia and it is 
reported that in 1938, 16-4 metric tons weic ex- 
ported from this urea. Amber is also found in 
Sicily, Madagascar and Burma. The demand for 
natural amber, however, has been on the decrease 
since the development of synthetic plastics which 
can be put to similar uses. 

In India, small pieces of amber have been found 
associated with coal-seams in Assam, and with 
alum shales in Cut eh. The lignites of Bikaner 
(Palana) and Travaneorc also contain fossil resin. 

Burma has long been the source of amber in the 
Fast. 11 occurs in the lower tertiaries embedded 
in dark blue shales and sand-stones. It is generally 
found in elliptical or oval pieces, at a depth of 
32-48', but large lumps are rare. Almost all the 
amber mines are -situated in Hukawng valley near 
Maingkwan, about 3 miles south-west of Shingban 
village (26° 17' ; 96°35 # ). In this area, Khanjamaw 
was the biggest centre of mining in 1930. Amber 
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workings are also found in Ladummaw (26°11' : 
96 y 28'), Lajamaw (26'15' : 96°28') and along the 
Kapdup h ka (stream). Occurrences further south 
in the Tertiary strata at Manilla (22°f>4' : 90 u l # ), 
and in the Yenangyat oil-field have been reported. 
Fossil resin is also found in the lignites of Thay- 
etrnyo (list. (Chhibber, 85). 

In Burma, amber is mined in the most primitive 
way by digging shallow pits about 3j' in diameter 
and up to 45' in depth. The debris is hauled to the 
surface and searched for amber. A large proportion 
of the pieces found are opaejue and discoloured, and 
contain cracks filled with calcite. According to 
Coggin Brown (303), round about 1906, production 
of amber ranged between 100-200 ewt. per annum. 
Since then, there has been a gradual decline, and 
in 1937, it was only 39 cwt., valued at Rs. 8,880. 

Burmese amber (PI. XX, l) is also called burmite. 
It is somewhat heavier and harder (sp. gr., 1 *034- 
1*095; H., 2 5-3*0) than Baltic amber and also 
possesses greater toughness. Consequently it is 
more suitable for turning and carving. Burmite 
varies in colour from pale -yellow to reddish-brown 
and is usually semi-transparent. It is remarkable 
for its strong fluorescence. A blue tinge appears 
when it is viewed at a certain angle, and this may be 
so marked that the entire specimen may look dull 
green. When rubbed, it takes a high polish, be- 
comes negatively charged, and emits a characteristic; 
odour, Burmite is mainly composed of carbon, hyd- 
rogen, and oxygen together with a trace of sulphur. 
It contains a much smaller proportion of combined 
succinic acid (< 2%) than Baltic amber (4-8%). 

Amber has been prized since the time of the 
(j reeks and the Romans for making beads 
and ornaments, and Chinese amber carvings are of 
great antiquity. Amber is now employed also for 
making the mouth-pieces of cigars and cigarette 
holders. 

The bigger blocks of amber reach China through 
Kamaing, Mogaung or Mandalay and a small 
quantity finds its way into the European market 
(Chhibbcr, loc. cit.). At Maingkwan the major 
portion of burmite is cut into ear-rings used by the 
hill-tribes of Assam and Burma, and at Mandalay 
and Mogaung, necklaces, ear-rings, beads, buttons, 
etc., are turned out. 

Amber refuse obtained during the cutting and 


carving of amber is used in the preparation of var- 
nishes. Some amber is also distilled for the volatile 
oil called amber-oil used in varnish making, and in 
pharmacy. But burmite has not been used for 
obtaining the oil. 

AMBERB0A Less. Syn. V olutarella Cass. 

COMFOSITAE 

A genus of 5 species of annual herbs extending 
from the Mediterranean to India. A. divaricate 
Kuntzc (syn. Volvlarclla divaricate Benth. et 
Hook, f.), found in India, is reported to be used as a 
tonic and laxative, and also for fevers and coughs 
(Kirt. & Basu , II, 1477; vide also Dymock, Warden 
& Hooper, II, 307). 

Ambergris, soo Whales 

Amboyna wood, sec Pterocarpus indicus 

AMMANNIA Linn. Lythraceae 

A genus of small annual herbs, comprising about 
20 cosmopolitan species found growing in marshy 
places in the tropics and in the warm temperate 
regions. About 18 species are met with in India. 

A. baccifera Linn. Blistkbtno Amman ta 

1). K. P., I, 218 ; FI. Br. Ind., II, fi«» ; Kirt. & 
Basu, PI. 4.10. 

Hjn*d. & Bk.no. — Dadmari ; Mat!.. Ji/imji.ntldivl ; 

Tam. — Knllvriri ; Tf.i,.- Agn irrduti]. a kv ; Mal. 

Kallnravmtchi. 

An erect herb, «'-2' high, found as a weed in 
rice fields and marshy localities throughout India. 

The fresh leaves have been used in skin diseases 
as a riibifaciont (Kanny Lall Dey, 2.1). They are 
said to be acrid. 

AMOMUM Linn. Zinotbekaj kae 

A large genus of rhizomatic herbs. .1-12' high, 
comprising 100 palaeot T opical species, of which 
10 are met with in India and Buima. 

The spicy aromatic seeds of some species of 
Amommn, also called cardamoms, are cheaper 
substitutes for true cardamom (EleUaria carda- 
mommn), which they resemble. A. aromatievm 
and A. subulatnm arc cultivated in India. 
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The seeds of A. xanthioides Wall., Malabar or 
Tavoy cardamom (Burma, Siam, and the Malay 
Peninsula), are imported. They are pale brown, 
somewhat smaller in size than true cardamom seeds, 
and possess a strong but agreeable odour (for a 
study of essential oil from them, see Karionc and 
Yoshida, Chem. Abstr., 1930, 24 , 4806). 

A. aromaticum Roxb. Bengal Cardamom 

L). K. P., I, 221 ; FI. Br. Ind., VI, 241 ; Kirt. 
& Basu, PI. 943. 

Hlxd. & Beng . — Morang elaichi ;Mar. — Veldoda. 

A herb, 2-3' high, indigenous to East Bengal and 
Assam and distributed to surrounding areas. It is 
cultivated in the wetter districts of Bengal and 
Assam, at the foot of the Himalayas. The fruits 
are produced on pendant spikes. They are narrowly 
obovoid (I *6" long) and 3 valved, with numerous 
seeds in each cell. 

The seeds are used as spice and are medicinal. 
They yield about 1-1*2% of oil (sp. gr., 0*92 ; [aj^ 
— 1 3") containing a largo quantity of cineol. This oil 
does not possess the characteristic odour of carda- 
mom (Parry, I, 105 ; Wehmer, I, 183). 

A. subulatum Roxb. Greater on Nepal Carda- 
mom 

1). E.P., I, 222 ; FI. Br. Ind., VI, 240 ; Kirt. & 
Basil, PI. 942 ; PI. XII, 3. 

Beng . — Bara tlachi (Large cardamom). 

This species is cultivated in swampy places along 
I lie sides of mountain streams, in Nepal, Bengal, 
Sikkim and Assam. 

The dark red-brown globose capsules (1" long) 
contain several seeds in each cell, held together 
by a viscid sugary pulp. The seeds possess pro- 
perties similar to those of true cardamom for 
which they are often substituted. They are used 
in the preparation of sweetmeats. In medicine, 
they are fragrant adjuncts to other stimulants, 
hitters and purgatives (Chopra, 137). An oil ex- 
tracted from them is applied to eyelids to allay 
inflammation (Kanny Lall Dcy, 24), 

AM00RA Roxb. Meliaceae 

A genus of evergreen trees, comprising about 25 
species, distributed mainly in the Indo-Malayan 
region. About a dozen species are found in India. 


A. rohituka, see Aphanamixis polystachya 

A. wallichii King ~ A % spcctabilis Miq. 

D. E. L\, I, 225 ; FI. Br. Ind., 1, 561. 

Hind . — Lakh ini ; Assam — A w a ri , bh otv-w (ujna ; 
1 rade — A mari. 

A moderate-sized tree with a straight, cylindri- 
cal bole, normally 20' in length and up to 6-12' in 
girth, with a dense spreading crown. It is found 
scattered in the evergreen forest s of Sikkim, Assam 
and the Andamans. 

It is a pale red to reddish-brown, light wood (sp. 
gr., 0*52; air-dry vvt., 33 lb. per c. ft.), with a 
straight even-grained and medium texture. It is 
easy to saw, finishes to a fine smooth surface, and 
takes a good polish. The timber seasons well, 
when logs are converted green and open-stacked 
under cover (Pearson ami Brow n, 1, 253). r l he 
timber is employed in Assam for boat-building 
and railway carriages. Lt. is suitable for furniture 
and plyhourds. 

An allied species, A, cucullata Roxb., occurring 
in the tidal forests of Bengal and Burma, is used 
for posts and firewood. 

AM0RPH0PHALLUS Blimp Akaoeak 

A genus of 90 species of perennial or annual 
herbs, generally bearing one broad, long pctiolcd 
leaf. They are indigenous to tropical Asia and 
Africa, and 14 species occur in India.. 

A few species like* A. campanulaiun, and A. 
rirkri l)ur. (in ( -hina) are cultivated for their edi- 
ble conns. Their acrid and irritating taste when 
fresh is due to crystals of calcium oxalate. 

A. campanulatus Blume 

1). E. P.,1, 225 ; C. 1\, 05 ; FI. Br. Ind., VI, 
513 ; Rl. XT, 4. 

Sans. — Arnaghna , haluhand ; Pers. & Hind. — 
Za miii-hand ; Beng.— 01 ; (Jtw. & Maii. — Sura n • 
Tel - Kanda ; Tam. — Karvai-hilavgu ; Kan.- 
Sti vania gad dr ; Mal. — Chma . 

This is a stout herbaceous plant, with an under- 
ground conn which is hemispherical and depressed, 
8- 10" in diameter and of a dull-brown colour. It 
bears a large solitary mottled leaf on a long petiole. 

69 



AMORPHOPHALLUS 


THE WKALTII OF INDIA 


ANACARDIUM 


There are several wild and cultivated varieties. 
Var. blnmei Train, known in Bombay as ol y is 
also recognised. 

A. campntntlatns is cultivated throughout the 
plains of India and Ceylon. The tuberous out- 
growths from the fully developed conns are planted 
during May .June*. They can be dug out for use, 
usually after 12 months, and they weigh 4 8 ll>. 
each, ('onus weighing 10-20 lb. are reported from 
Bombay. They keep well for a long period if stored 
dry in a well-ventilated room. 

The conns of wild plants are highly irritant on 
account of the presence of crystals of calcium oxal- 
ate. In cultivated plants these are less abundant. 

The conns arc used for edible purposes (curries 
and pickles), only after long washing and prolonged 
cooking. They are also repotted to be employed in 
certain Ayurvedic preparations recommended for 
piles and dysentery (Roman, 1920, 20 and 20). 

The conn contains : moisture, 78*7 ; protein, T2 ; 
fat, <01; carbohydrates, IS- 4; mineral matter, 
0-8 ; ('a, 0 05 ; P, 0*02% ; To, 0*4 mg ; vitamin A, 
424 1. U. ; vitamin B x , 20 1. U./100 g. ( Tilth . Bull 
No. 22, 1941, 21). The yield of starch is less than 
4*4% (Beantaso, PhUip.'Agrio., 1925,24, 229). The 
tender petioles also are edible. In the Philippines, 
pigs are fed on boiled conns and older shoots. 

AMPHICOME Roylc Bjgnoniaoeae 

Tl. Br. Lnd., IV, 385. 

The genus contains 2 west Himalayan species of 
showy dowered herbs, occurring at about 7,000'. 
A. (modi LindJ. is said to be used as a febrifuge and 
as a substitute for chirata (Chopra, 401). The roots 
and leavos contain amorphous alkaloids and the 
leaves, a white neutral crystalline substance of m.p., 
250-258° (For. Res . India & Burma , 1940-41, 
Pt. I, 108). 

AMPHIL0PHIS Nash Gramineae 

Tl. Br. Lnd., VII, 177. 

A genes <>£ about 8 species of grasses common in 
Asia, Africa, S. Europe, Australia and America. 

A. ml ora fa A. Camus (syn. Andropogon odor at us 
Lisboa) an aromatic grass 2- 4' in height is found 
abundantly in the neighbourhood of Bombay and 
in the Deccan. It is similar to Bothriochloa inter- 
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media (Hole. Anna. AV'p., Bd. scA. Adv. India , 
1911-12, 117). The plant has a smell resembling 
that of ginger, and yields 0*3% of volatile oil 
(YVchmcr, I, 113). 

ANACARDIUM Linn. Am a card i a ceak 

A small genus of about 8 species, indigenous to 
South America, w hence A . occidentals lias been 
introduced into India. 

A. occidentale Linn. Cashew Nut Tree 

1). E. I\, I, 232 ; O.P., 05 ; Tl. Br. Ind., II, 20 ; 
PI. I. 

Bemg. — Hijti-badam ; Hind. & Mar. — Kaju ; 
Tel. Jidi-mamidi , m unthn-mamidi ; Tam. — M in - 
diri ; Kan.— Gem bija ; Mal .— Audi paruppn. 

An erect, spreading evergreen tree, growing up 
to a height of 40' with a rough bark and a curious 
fruit. Its fleshy portion, known as ‘ Cashew apple 
is really the swollen peduncle and disk, while the 
fruit pro] Kir is the kidney-shaped nut attached to 
it. The apple, 2 3|" in length, has a thin, bright 
yellow or scarlet skin, and its flesh is soft, and juicy. 
Tho drupaceous nut is greenish grey. The oleagi- 
nous shell or pericarp is hard, smooth and shining. 
It is thick and cellular and contains an acrid, oily 
juice which is powerfully vesicant. It encloses 
a slightly curved white kernel (about 30% of the 
nut) covered by a thin, reddish brown skin or 
testa. 

This tree is common in tropical America, from 
Mexico to Peru and Brazil. It was introduced into 
India from Brazil, by tho Portuguese some 400 
years ago, and has become naturalised in the West 
Coast. It is also cultivated in tho coastal regions 
of South Africa, Madagascar, Mozambique, the 
YVcst Indies, and is found in south east Asia from 
Ceylon to the Philippine Islands. 

CULTIVATION 

More than 70% of the cashew nut production 
of India is from the West Coast, ltatnagiri 
and North Kanara dists. in Bombay, Goa, South 
Kanara and Malabar dists. in Madras, Cochin and 
Travancoro. Cultivation has been greatly extended 
in these areas during tho last tw o decades owing 
to the heavy demand for kernels in American and 
other foreign markets. The tree has also been 
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introduced into Bengal (Midnaporo), Orissa (Puri, 
(Jan jam, and Balasoro) and Mysore. 

A . occidentals is a hardy and drought resistant 
plant, but is very sensitive to frost. It thrives 
under a variety of soil and climatic conditions but 
sandy places are best suited to it. In India, it 
grows on later ite soils on the West Toast, with an 
annual rainfall of 1 20- 1 50" and does equally well 
on sandy soils of the East Coast, having a rainfall of 
only about 35". It is generally grown on low hilly 
ridgos, which are too dry and stony for other 
crops. More recently, owing to the expansion 
of the export trade in the kernels, plantations 
are being raised. 

The tree is usually grown from seed, and it can 
also he propagated by grafting and layering, but 
much care is not taken in its cultivation. Accord- 
ing to Paul (Troji. Agriculturist* 1036, 87, 166), the 
ryots in South Kanara and Ceylon generally scrape 
the soil in the middle of some hush on hill-slopes 
and plant a few nuts, after the first few rains of the 
monsoon. After germination, the vigorous seed- 
lings are retained and are not given any further 
attention. Manuring is not practised, though the 
tree responds to it by better development ami 
increased yield of fruits. Generally nurseries are 
not opened, as the tap-root of the seedlings gels 
damaged during transplanting. In some parts of 
Ceylon and Malabar the nuts are sown in palmyra 
baskets, and after about a month, the seedlings 
with the baskets intact, an? planted out about 30~ 
40' apart. The optimum number of trees is about 
100 per aero, but it varies from 50 200 in the 
West Coast.. 

The? tree starts bearing from the third or the 
fourth year, but full bearing capacity is attained 
at the 10th year and cont inues for another 20 years. 
The treo begins to flower in December and the 
flowering continues for about, three months. It 
generally takes 2 3 months before the fruits are 
ripe enough to be gathered, and only the mature 
ones are collected before they fully ripen and fall 
to the ground. The season for collection extends 
from the end of February to the end of May 
or early June. A fully developed tree is 
ea|)ablo of yielding 100 lb. of nuts per annum. 
In the West Coast, the average yield per tree 
is about 20 lb., in the eastern districts of 
Madras, 30 lb. and in Orissa, about 40 lb. 


CASH K\V NITS 

In certain areas of Madras (Panruti, Nclloro, 
Kasargod, etc.) the nuts are thoroughly dried in 
the sun and shelled without roasting. But the pro- 
portion of nuts thus cracked does not exceed 5% 
of total production, as kernels from the roasted 
nuts are preferred. The roasting of the nuts is 
a delicate operation and adds to the flavour and 
taste of the kernels. A slight under-roasting or 
over roasting adversely affects both the quality 
and the recovery of the kernels. Care has to he 
taken that the spurting shell oil, which is highly 
vesicant, and fumes from burning nuts do not. 
affect the health of workers. Formerly roasting 
used to be carried out in shallow iron pans over a 
direct fire, with constant stirring to ensure uniform 
roasting, and all the oil in the shell used to be lost. 
Important economic uses having been found for the 
shell oil, small producers started using perforated 
oarthemvarc pans for roasting, and to collect the 
exuded oil in receptacles placed underneath the 
pans. By this method only a small proportion of 
the oil in the shells (ea. 50%) is recovered. The 
larger processing concerns are now making use of 
perforated cylindrical rotary roasters. These are 
more hygienic and yield a larger proportion of the 
shell oil, but. the loss of oil is still high. 

Oil bath processes, aiming at quick and uniform 
roasting ami higher recovery of oil, have recently 
been patented by some firms and are being worked 
by them. The nuts, held in wire trays, are passed 
through a bath consisting of cashew shell oil kept 
at 370 3S0°F., at. a uniform rate (If)' in SO do 
seconds). Owing to the high temperat lire and the 
presence of a little moisture (7 N%), the oil-hearing 
c(‘] Is of the shell burst and the exuded oil pusses 
into the bath ; at the same time, the nuts are 
roasted to tho desired degree. The recovery of shell 
oil is higher and the residual oil in the broken shells 
is only about 10-15%. Recently, the use of super- 
heated steam (f>00 700 ,J F. at 5 20 II). pressure) 
has been suggested for extracting tho nil from 
uncracked shells, ami for recovering the residual oil 
in broken shells obtained in the* oil bath process 
(Bull. hup. lust.. Loud., 11 ) 46 , 44 , 17 ). 

After roasting, the nuts are broken and shelled. 
In shelling, care is taken that tho least possible 
amount of “ brokens ” is obtained. A small 
proportion of unpeeled kernels is put on the 
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Indian marked, as kernels with the reddish-brown 
skin or testa keep longer, and are cheaper. Buf- 
fer export the kernels are divested of testa. After 
pooling, the hrokeus are removed and marketed 
separately, and the wholes are graded according to 
market standards, based on their size and ap- 
pearance. Kernels meant for export to foreign 
countries are packed in vacuum with or without 
carbon dioxide. Both shelling and peeling are 
done by hand and suitable machinery for these 
purposes is still to be developed. 

The pre-War cost of processing, i.e. roasting, 
shelling and pooling, usually amounted to Its. *1-2-0 
per md. of 82 lb. The cost of grading, which is 
done by hand-picking and sieving, varied from 4 0 
As. for 100 lb. and that of packing in vacuum was 
about Us. 1-0-0 per case of 10 lb. It is reported 
that the cost of packing rose up to Its. 7-8-0 per 
case in 1042. 

The kernels possess pleasant taste and flavour. 
They are eaten either raw or fried, and are some- 
times salted or sugared, and have found favour par- 
ticularly in the U.N.A. as dessert. They are also 
used in large quantities by sweetmeat dealers and 
confectioners. They constitute a highly nutritious 
ami concentrated food. Their composition is very 
similar to that of sweet almonds (Primus nwyg- 
dahts , q.v.). They contain: water, 5*0; proteins, 
21*2; fats, 40*0; carbohydrates, 22*3; mineral 
matter, 2*4 ; Ca, 0*05 ; P, 0*45% ; Ko, 5-00 mg. 
and oal. val., 500/100 g. (filth. Bull. No. 23, 1041, 
35). 

Patel, Nudborough and Watson (./. Indian Inst. 
Sci., 1023, 6, 114) give the following characteristics 
and composition of the fatty oil which forms 40- 
53% of the kernels: sp. gr./l 5°, 0*0155-0 0180; 
n D 4u \ 1-4023 1-4033 ; acid vai., 2-2-82; sap. 
val., 180-0 100-0 ; iod. val., 80-8-80-0 ; unsap. 
matter, 0-41%. The oil consists mostly of the 
glycerides of oleic (73-8%), linoleic (7-7%), stearic 
and palmitic acids. 

. Ueorgi (Malay agric. J., 1022, 10, 301) has found 
that high pressure is nocessary to extract the maxi- 
mum quantity of oil from kernels. The residual 
cake is rich in albuminoids (33% in oil-free cake). 
The physical and chemical constants of the cashew 
kernel oil closely resemble those of almond oil, but 
there is a wide difference in the solidifying points 
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of the fatty acids obtained from the two oils, and 
the former, according to the Imperial Institute, 
does not conform to the B.P. specifications for al- 
mond oil. Owing to the high price of tho korncls 
it is not advantageous to mako use of them as a 
source of edible oil. 

Although cashew nuts are produced on a com- 
mercial scalo in East Africa and Brazil, India is 
at present tho only country where they are process- 
ed for marketing the kernels, and India meets 95% 
of the world demand for kernels. Home pro- 
duction not being sufficient, raw nuts from Africa 
and oven from Brazil aro imported into India for 
processing. About 75% of tho kornels produced 
in India are exported, and only 25% aro consumed 
in the country. 

The international trade in cashew kernels has 
developed during the last two decades. Up to 
1925, it did not exceed 50 tons, but in 1941, it was 
nearly 20,000 tons. During the triennium ending 
1940-41, nearly 73,000 tons of nuts (including 
28,000 tons imported from Africa) were processed in 
India, yielding about 18,700 tons of kernels per 
annum. The following table gives the exports of 
kernels from India : 


Year 

Qnty. 

Val. 

Price per 


(Tons) 

(Lakhs 

cwt. 


of Rr.) 

(Rh.) 

’38-39 

13,499 

1,29 

48 

’39-40 

12,848 

1,24 

48 

’40-41 

14,653 

1,61 

55 

’41-42 

19,923 

2,09 

53 

*42 43 

0,248 

98 

79 

’43-44 

4,548 

1,38 

152 

’44-45 

7,895 

3,23 

205 

’45-40 

12,059 

5,72 

237 

The 

U.N.A. takes 

80% of 

Indian export* 

,'aiuidn, 

the United 

Kingdom, 

Australia, etc. 


take the rest. 

CASHEW SHELL OIL 

The commercial shell oil obtained by the roasting 
of cashew nuts is a dark brown viscous oil, easily 
soluble in most of the organic solvents. Although 
not a glyceride, it is a drying oil. With suitable 
driers, it gives a smooth, shining film of dark -brown 
colour. In India, the oil is employed as a water- 
proofing agent, and as a preservative in the painting 
of boats, fishing nets and light wood work. It is 
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only within recent years, mainly as a result of the 
investigations of Messrs. Harvey and ('apian, that 
the oil lias attained technical importance, and 
America is now Hie chief buyer of the oil produced 
in India. The industrial applications of the shell 
oil are based upon its polymerization to a rubber- 
like material under the influence of acids, and on 
the formation of a wide range of condensation pro- 
ducts with aldehydes. The latter are generally 
hard, infusible and extremely resistant to the 
action of chemicals such as acids and alkalis. 

The shell oil is also distilled and polymerization 
product s of the distillate or mixtures of distillate 
with other materials, have found their way into the 
composition of diverse products : insulating var- 
nishes, type-writer rolls, oil- and acid-proof cold set- 
ting cements, industrial flooring tiles, and automo- 
bile brake linings, Processes have been patented 
for the use of the oil in t he preparation of cement 
and adhesive ingredients, pigments for gums, inks, 
oilcloth, paints, varnishes, etc., and waterproofing 
paper and cardboard finishing reagents (( Gregory, 
1939, I, 158). Ajmani and Jatkar (»/. Indian Inst, 
Set 1944, 26A, 11) have found that good baking 
enamels can bo prepared by dissolving the resin, 
obtained by condensing the shell oil with formalin, 
in linseed or tung oil. The rosin yields good var- 
nishes with ester gum and drying oils. 

The chief constituents of the oil in the shells are 
anacardic acid and eardol. The former, ( • 2J jir i2 () 3 , 
is an ortho- hydroxy benzoic acid with an unsatu- 
rated side chain, and 0 15 H 27 (Pillay, J. Indian chum, 
Soc., 1935, 21, 220). Cardol has been assigned the 
formula, C 32 H 82 0 4 and is considered to be a phenol. 
Anacardic acid is said to constitute 90% of the oil, 
and eardol, about 10% (vide Harvey and ('apian, 
Industr . Engng- Chtm. y 1940, 32, 1306). 

Pillay ( loc . cit.) found that a sample of pure ana- 
cardic acid melted at 23-25°. Ordinarily it is a 
light brown viscous oil (Sp. gr./30*, 1*002; W]/ 0 ', 
1*5163), insoluble in water, but soluble in most of 
the organic solvents. It gives an intense violet 
colouration with alcoholic ferries chloride., Cardol 
is a yellowish or reddish oily substance which dark- 
ens on exposure. It is a Iso insoluble in water, hut 
solublo in organic solvents. It is a powerful vesicant 
and irritant. According to Patol and Patel (J. Univ . 
Bombay , 1036, 5, ii,114) the iod. val. of cardol (dj 29°, 
0*9795) is 310, while that of anacardic acid is 210. 


The commercial oil obtained by roasting t he nuts 
dilTcrs appreciably from the oil originally present 
in the shells.* 

Country- -rendoml Holvont rx tract cd oil from 
oil unro»i«to(l hIh*11h 

<//2<T 0-9623 1*0131 

1*5087 1T)103 

Acid val. 18*8 1»7*0 

Sup. val. 32*9 110*0 

Iod. val. 328*0 290.0 

* (Ittyorali, .JoHoph anil Sud borough, J. Indian hist, Sci. 
1922,5 A, 155). 

The oil extracted from flic roasted shells (dj 29°, 
0*9578 ; sap. val., 4*5 ; iod. val., 340) is similar to 
the oil that separates out during roasting (Patel 
and Patel,./. Indian chetn. Hoc , , Indvslr. cf? 1 Scus 
Ed n -, 1938, 1, 83). 

According to Patel and Patel (J. Vnir. Bombay , 
loc. cit.) the change produced in shell oil during 
the roasting of raw nuts is due mainly to the 
decomposition of anacardic acid, followed by poly- 
merization or condensation, or by both. Harvey 
and ('apian (loc. cit.) have found that the oil ob- 
tained by the vacuum distillation of commercial 
shell oil is mostly composed of a single phenolic 
component (70%), with an unsaturated side chain 
in the mota position. This substance has been 
termed ‘ cardanol as it is presumably Hie decar- 
boxylation product of anacardic acid. Cardanol 
gives condensation products with formaldehydes, 
is volatile with steam, and may he employed for 
the preparation of resins (Bull. imp. Inst., Land., 
loc. cit.). 

Wats and Bliarucha (GW. tici., 1937, 6, 216) 
suggest the use of the shell oil as a mosquito larvi- 
cide. The addition of 5% of tin* oil to kerosene or 
high speed diesel oil has been found to increase 
greatly their activity in anti-mosquito measures. 
The juice of the shell is sometimes used as a 
vesicant and counter- irritant. 

During the triennium ending 1940-41, India pio- 
duced 18,700 tons of kernels per annum and since 
the proportion of the kernel to the oil contained 
in the shell is roughly 1 : 1, if all the oil luulbetn 
extracted, the yield would have been about 18,000 
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tons per annum. But actual production in 1942, 
however, was about 1,1500 tons. Thus there is 
considerable scope for expansion in the production 
of the shell oil by better organisation and improved 
methods of extraction. 

During the triennium ending 1941-42, the annual 
export of oil averaged to 1,073 tons per annum, and 
it increased to 1,910 tons in 1942-43. In 1942 the 
American price for the shell oil, f.o.b. Cochin, was 
•S 475 per ton of 235 gal., or Rs. 1-15-3 per tin of 4 
gal. (Rep. Marketing Cashew Nuts India, 1944, 28). 

CASHEW APPLE 

The cashew apple is soft and juicy. When tender, 
it is acidic and highly astringent, but when fully 
ripe, it is sweet and only slightly astringent. Tho 
fruit is edible and yields a delicious beverage. The 
juice is fermented and made into a wine, which 
retains the flavour of the fresh fruit. The cashew’ 
apple contains : moisture, 87*9 ; proteins, 0*2 ; fat, 
0*1; carbohydrate, 11-6; mineral matter. 0 • 2 ; Ca, 
0 01 ; P, *0-01% ; Pc, 0-2 mg. /1 00 g. (tilth. 
Bull No. 23, 1941, 38). Mittra (Sci. & t ult., 

1940, 0, 180) lias found it to be a rich source of 
vitamin C (201 *5 mg./lOO g.), and it also contains 
O' 09% of carotene. 

Each tree on an average yields about 75 lb. of 
apples per annum, and annual production in 
India is of the order of 55 lakhs of maunds. But 
of this only a small proportion is at present used. 
According to Srinivasan (J. Indian hist. Sri ., 1935, 
17A, 85) each cashew apple yields 20-25 e.e. of 
juice having 10*4% of total solids, of which 94% 
consist of sugars, mostly invert sugar (7% in the 
apple). In addition, there are tannins, acids, 
pigments, etc. The juice, however, does not keep 
well, but rapidly deteriorates unless sterilized by 
heat or treated with preservatives. The Depart- 
ment of Industries, Madras has suggested a met hod 
for the preparation of an edible syrup from cashew 
apple juice (Carr. Sci., 1934-35, 3, 027). The 

juice is first treated with slaked lime, which pre- 
cipitates the undesirable constituents. After fil- 
tration through cloth and tho addition of a little 
acid (acetic acid ?), the filtrate is concentrated in 
an open pan over a fire to about a sixth of the ori- 
ginal volume. The syrup obtained is thick, golden 
yellow, and almost odourless. Five or six fruits 
arc sufficient to give one ounce of syrup. 


Since the raw juice is rich in sugar, it can also 
be employed for the production of alcohol. It is 
reported that a few years ago, before 1938, when 
prohibition was introduced in Bombay, the cashew 
apple juice was used for fermentation in the dis- 
tilleries of Ratnagiri dist. (Bombay). The apple 
juice can also be converted into vinegar (Rama 
Ayyar, Sci. Rcj). agric. Res. Inst., Pvsa, 1930, 55). 
The natural acridity of the juice is reduced by tho 
addition of 0*25% of common salt. 

The peelings obtained during the preparation of 
the kernels for the market, containing small pieces 
of the kernel and the brown testa, constitute about 
12% of the weight of the kernels. It is estimated 
that annually nearly 75,000 mds. or about 2,745 
tons of peelings are produced, and these can be 
utilized as a wholesome poultry food. Joachim 
(Trap. Agriculturist , 1934, 87, 22) has found them 
to contain: moisture, 8*1; proteins, 7*0; fat, 
12*3 ; carbohydrates, 59*2 ; fibre, 11-0; and ash, 
!•«%- 

The tree yields a pale yellow to reddish gum, 
which exudes in stalactiform masses. It is partly 
soluble in water, the main portion swelling up into 
a jellylike mass. It is reported to possess insecti- 
cidal properties, and to be used in book -binding 
(Bull. imp. Inst., Bond., 191fi, 14, 1 l. r >). The bark 
contains : tannin, 9 ; and non-tans, 9% ; and the 
leaves : tannin. 23; and non-tans, 18% (Indian 
For. Leaf.. No. 72, 1944, 4). The mi Iky sap of the 
bark turns black on exposure to air and is used as 
an indelible ink for marking linen. The wood is 
of a reddish brown colour, fairly hard, and 
weighs 30-32 lb. per c. ft. In Ceylon and Burma, 
it is used for packing cases, for boat building, and 
for charcoal. In south India, the tree does well 
as underwood in palmyra groves ; and it is import- 
ant in coast dune reclamation ((lambic, 214). 

ANADENDRUM Schott Akaceae 

El. Br. Iml., VI, 539. 

A small genus of about (i spocics of climbers 
distributed in tho Indo-Malayan region, of which 
4 species occur in India. The leaves and roots 
of A. monlanmn Schott aro said to bo used in 
Malaya as vegetable. The leaves aro supposed 
to bo useful in remittent fever (Burkill, I, 147). 
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ANAGALLIS Linn. Pkimttlackak 

A genus of slender annuals, including 25 species, 
distributed in the temperate zones. A. anwtsis 
is the only species found in India. 

A. arvensis Linn. Pimpernel 

I). E. P., I, 235 ; FI. Br. IiuL, III, 500 ; PI XIV, 1. 

H in n.— Jonkh-mari. 

A small erect Jiorb, with beautiful blue or red 
(lowers, occurring over the greater part of India 
as a weed. The (lowers close during cloudy wea- 
ther. 

It was formerly used in Europe for several 
cerebral affections, In India, it is reported to 
have been used to intoxicate fish and to expel 
leeches from the nostrils of cattle. It is said 
to bo poisonous to dogs. 

The plant contains two glucosidic saponins. 
The root on keeping develops the smell of vale- 
rian and contains eyclamin (Wehmor, JL 923). 

ANAMIRTA Colebr . Men j sp k km ac eae 

The genus includes two or three species of shrubs 
distributed in India and Malaya. 

A. cocculus Wight & Arn. Syn. A. jmnicvlata Colebr. 

Levant Herbies, Fish Berries 

I). E. P., I, 235 ; FI. Br. Ind., I, 9S. 

Indian names are derived from Sans. — Kaka - 
mari. 

A large climbing shrub, with kidney -shaped 
dru]>es (2-3") which turn red on ripening. 

The plant is found in Orissa, Eastern Bengal, 
Khasia hills, Deccan (Cuddapah, Malabar and 
Mysore), Ceylon, Burma and Malaya. 

The berries have been used in India to stupefy 
fish and to poison crows. Very small quantities 
are sufficient for tin's purpose. They have also 
been employed as cattle poison in Madras and 
Bombay (Venkatachalam, Mon. Bull. Banga- 
lore Cattle. Soc., 1945, 4 , 47). They are highly 
toxic; ; 2*4 g. have proved fatal to man (Sollman, 
239). The symptoms produced are colic pains, 
nausea, vomiting, tetanic convulsions and some- 
times delirium. They are also used externally in 
indigenous medicine, and Roman (1920, 2) found 
the drug useful in some cases of ringworm. 


The active principle of the seeds is picrotoxin, 
m.p., 203-204°. (about 1-5%), which 
can be extracted with alcohol (('lark, J. Awer. 
chem . Soc., 1935, 57 , 111). It is intensely bitter, 
and is a strong convulsive poison and 20 mg. are 
toxic to human beings. It is easily separable 
into picrotoxinin, C Kl H 1H O 0f and picrotin, C i ri H 18 0 7 . 
Tho seeds also contain cocculin or anamirtin 
C| 9 H 2N 0 1q , a tastoloss crystalline substance, and 
a fixed oil, 11-24% (Ylagaji and Alfred, Cheat. 
Ahslr ., 1942, 32 , 2348, and Wehmor, I, 333). 

The pericarp contains tho alkaloids, rnenis- 
perminc and paramcnispcrmino, both pharmaco- 
logically inactive (Henry, 306). 

Picrotoxin lias been used to a limited extent 
to control night-sweats in phthisis and, in the 
form of an ointment, to destroy pediculi. It is 
an effective antidote for poisoning by barbitu- 
rates, and morphine. But it lias to be admi- 
nistered with great caution. Accidental overdoses 
are controlled by a slow intravenous injection 
of a soluble barbiturate such as sodium arnytol. 
It is also useful in the convulsion treatment of 
schizophrenia (Martindale, I, 934). 

Tho dried ripe fruits constitute tho drug Coo 
cuius f nidus also called Cocculus italic us. The 
fruits are collected by villagers and are dried in 
the sun. They are exported chiefly from Bom- 
bay, Calcutta and Madras. In tiio West also, 
they were formerly used as iisli poison, and for 
adulterating malt liquor. Now they are mainly 
employed for tho extraction of picrotoxin. 

ANANAS Mill. Bromkliaceae 

This is a small genus of five species of plants, 
native to tropical America. A. comosus, tho 
polymorphic species is cultivated widely in tro- 
pical countries for its succulent fruit. Some 
varieties are ornamental. 

A. comosus (Linn.) Mcrril Syn. A. satira Scluilt. f. 

The Pineapple 

D. E. P., I, 230; C.P., 00 ; Hill, Fig. 197. 

Mal.- ~ Kazhvdhacfia kka . Other Indian names 
are derived from Ananas. 

The pineapple plant is a perennial, erect herb, 
with a short stem bearing a rosette of lea ves 2 3' 
long, with prickly margins and spiny tips. Tho 
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fruit, which has a rough surface and a crown of 
small leaves, has succulent flesh of yellow to light 
orange colour. 

The pineapplo is indigenous to Brazil. It was 
Introduced into India by about the middle of the 
10th century. It is cultivated in Assam, Bengal 
and along the West Coast. Hawaii and Malaya 
are the largest pineapple producing countries. 
Central America, Australia and South Africa also 
arc important centres of production. 

There aro nearly 00 varieties, which fall into 3 
distinct groups : the Queen, the Cayenne and the 
Spanish. The Queen is a hardy plant, and is 
prolific. The fruit matures quickly and possesses 
good taste and flavour. The average weight is 
3-4 Hi. Smooth Cayenne which is popular in 
Hawaii and Australia is a good variety, but re- 
quires a high standard of cultivation. The fruit is 
large and weighs 5 6 lb. The Kew, also of the 
Cayenne group, produces large fruits suitable 
for canning. The Queen and the Kew varieties 
aro popular in India. 

Although the pineapple can bo grown under a 
variety of climatic conditions, it thrives best in 
places having a mild and humid tropical climate. 
It is cosmopolitan in its water requirements. Ft 
flourishes best in places whero the annual rain- 
fall is about 50 inches, evenly distributed through- 
out tho year. In drier tracts, irrigation is neces- 
sary. A mean annual temperature of (i0-90°F. 
is ideal for its growth. Open, well-drained soils 
of tho type of sandy loam, preferably with a 
gentle slope, are suitable. Water logging is detri- 
mental to its growth. 

Propagation is by means of suckers, slips and 
crowns. The suckers come to bearing in 15-20 
months, while slips and crowns take nearly 2-2£ 
years. Tho rainy months of July and August 
are the best period for planting. There aro differ- 
ent methods of planting. Tho double row system 
with 5' spacing between rows and 1J--2' between 
plants is, however, popular. Regular weeding 
and periodical thinning aro necessary. Heavy 
manuring is common. Of the nutritive elements, 
potash and nitrogen are of greater importance to 
pineapple and are readily supplied by farm-yaid 
.manure and wood ash (Bull, imp . Inst., Land 
1916, 14 , 446). 600 lb. of a mixture of sulphate 
of ammonia, sulphate of potash and superphos- 


phate (1 : 2 : 3), or 905 lb. of a mixture of neem or 
castor cake, bone-meal and wood ash (4:3:4) per 
acre are recommended (Sane, Dap, Agric. 9 U, P ., 
Bull. , No. 9, 1942, 8). 

Tho fruit is ready for harvesting, when it shows 
a pale green colour on tho eyes, or a tingo of yel- 
low at the base. If picked under-ripe, tho fruit 
does not develop full colour, taste or flavour. The 
yield varies from place to place, 40 tons per acre 
being the maximum in Hawaii. The average yield 
in other countries is only 6-10 tons (Hayes, 220). 

Tho crop generally suffers serious damage on 
account of several insect pests and fungal diseases. 
In India, however, there are no records of insect 
pests but only of a few fungal diseases (Sane), 
lor. cit ; Chowdhury, (Jurr. Sri., 1046, 15 , 82). 

After harvesting, the fruit is carefully graded ac- 
cording to size and maturity and packed in boxes 
or crates for transport. Mature green fruits keep 
well for about a mouth at 50 60°F. at 85 90% 
humidity (Rose, ex Hayes, 221). A large part 
of tho crop is canned. Pineapple canning is an 
important industry in Hawaii and Singapore ; 
in Hawaii alone nearly 200,000 tons are canned 
every year (Hayes, lor. ciL). The pineapple juice 
from the trimmings, after treatment with lime, is 
used for tho canning syrup. The wastes from 
canning factories are converted either into pine- 
apple bran, which is a valuable cattle food, or 
fermented into power alcohol. 

Pineapplo from the West Coast has been found 
to be suitable for canning. In some casos, 'how- 
ever, the appearance of tho canned fruit suffers 
slightly on account of tho removal of the deep set 
eyes and tho fibrous nature of tho flesh. The trim- 
mings can be converted into pineapple jam, or 
pineapple syrup of good taste and flavour. The 
syrup can be blended with other fruit juices to 
produce fruit beverages. 

Pineapple juice from unripe fruits acts as a vio- 
lent purgative and is also abortifacient and an- 
thelmintic. Tho juice of ripe fruits is a diuretic. 
Fresh juice contains bromelin, an enzyme which 
aids digestion. This is destroyed on heating to 65° 
and above (Asenjo, Chem. Abstr ., 1940, 34 , 2069). 

Cabbab and Solivcn (Philip. Agric. , 1938, 26 , 
644) give the following analysis of the fruit : edi- 
ble portion, 65-7 ; rofuso, 33*4 ; and juice. 19*2%. 
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Thoy found the juice to contain 4*3% of total 
sugars. According to Johnson (ex Hayes, loc . cit.) 
the sugar content of tho juice varies from 8-15% 
and the acid content from 0*3 4) • 9%. The fruit 
contains : moisture, 86*5 ; protein, 0 * 5 ; fat, 0*1 ; 
carbohydrates, 12 * 0 ; mineral matter, 0*5; Ci, 
0*02; L\ 0 * 01 %; Fe, (M) mg.; vitamin A, 00 
I. U. ; vitamin C, 63 mg./lOO g. (filth. Bull., No. 
23, 1941,30). Fora detailed analysis of the juice 
of the Queen variety of fruit, see Bodenstoiu (Dap. 
Agric. Sci ., Union S. Africa , Bull., 1936, 153, 
14). 

A fibre can bo extracted from pineapple leaves, 
in a yield of 50 60 lb. per ton. The fibr * is durable 
and is not injured by water. It has a white shining 
appoaranco and is suitable for textiles. Tho cost 
of production is, however, high. If fibre is to be 
the main crop, the plants should be grown close 
together in partial shade to induce tho develop- 
ment of long leaves. Two year old leaves are 
generally taken for extracting fibre. After remov- 
ing tho green tissue by scraping, tho fibres are 
soaked in water for about six hours and then 
dried in tho sun. Thoso processes are repeated 
until tho fibre is completely blanched. It is then 
combed and made into filaments (Bull. imp. Inst., 
Land. , 1916, 14, 456). 

Pina, tho delicate and expensive fabric of tho 
Philippines, is made from this fibre. Tho waste 
material left during the extraction of fibre is suit- 
able for making paper (Bull, imp Inst., Land 
loc. cit.). 

ANAPHALIS DC. COMPOSITAE 

FI. Br. I nd., Til, 279. 

A genus of herbs or small shrubs, comprising 
50 species, found in Asia, ‘Europe and America* 
The leaves of A. neclgcrryana DC. (Western 
Ghats and Nilgiri Hills) are said to be bruised 
and applied to cuts (Dymock, Warden & Hooper, 
IT, 322). 

ANCISTROCLADUS Wall . A N OISTROCLA DAflEA K 

D. F 4 . p., I, 239 ; FI. Br. Ind., I, 299. 

A genus of woody climbers, eoniprising 12 
species, distributed in tropical Asia, the Malay 
Archipelago and West Africa. About 7 sp 'cies 


occur in India. The roots of A. ext emus Wall. 
(Burma and Malaya), are said to be used in 
dysentery ahd malaria (Burkill, I, 155). 'Flu* 
bark and leaves of A. hamatus Praia (syn. A. 
mhlii Am.), a species found in Ceylon, is report- 
ed to contain an unidentified poisonous alka- 
loid, toxic to frogs (Wehmor, It, 809). In tho 
Andamans, its wood is used for arrows. 

ANDRACHNE Linn. Euphohhiackae 

I) . E. J\, I, 239; FI. Br. Ind., V, 283. 

A genus of shrubs, including about 15 sperk\s, 
distributed in tropical and sub-tropical countries, 
of which 5 species occur in India. A. davisnei 
Bonth. contains 86-3 mg. HCN/lOOg. when young, 
and 63*3 mg. when old, and is highly toxic to sheep 
(Curehward and Gurney, Chem. Abslr. y 193N, 
32, 8478). A. cord i folia Mucll. Arg. found in 
central and western Himalayas is also poisonous 
to cattle. 

ANDROGRAPHIS Wu Auantjiackak 

A genus of annual herbs or small shrubs, in- 
cluding about 40 species, distributed in the tro- 
pical Asia. 19 species occur in India, of which 
A. paniculala is medicinal. 

A. paniculata Necs The Cheat 

J) . E. P., I, 240; O.P., 69; FI. Br. Ind., IV, 
501 ; PI. XIV, 2. 

Sans. -Kirata ; Aha i\.~ Qua sahhwa ; Pers. — 
Naine-havandi ; Hind - Kirayat ; Reno. Kal- 
megh ; Mak.— Oli-kiryala ; Guj.- Kariyutu ; Tel. 
& Tam . — Nelaremu ; Kan . — Nelaberu ; Mae.— - 
Nehtoepti. 

A bitter annual herb, found in the plains 
throughout India and Ceylon. 

The fresh juice of the leaves is mixed with spices 
such as cardamom, (‘loves, cinnamon, etc., dried 
and made into pills for use as a household remedy 
for the minor digestive ailment s of children. Bird- 
wood (64) recommends an infusion and tincture 
of the dried stems and roots for dyspepsia and 
influenza (see ajso Kanny Lall l)ey, 27). The 
plant also enjoys considerable reputation as a 
febrifuge, alterative and bitter tonic, and is often 
used as a substitute for chiratta (Sircrfia chirata ), 
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Tlie Central Indigenous Drugs Comm. (2nd Rep., 
1000, 4) found it to be of some value in dysentery 
and malaria. An extract is marketed. 

The leaves contain a bitter, water-soluble lac- 
tone, andrographolid, C 2u H ;i() O r> , m.p., 220° (yield, 
1 •5-2*5%), first isolated by Dorter in 101 1 and 
later by Moktader and Sircar ( J . Indian chew. 
Site., 1030, 16 , 333 ; cf. Bhaduri, Amer. J. Phann 
1 014, 86 , 340). 

ANDR0P0G0N Linn. (Iraminkab 

D. K. l\, I, 241. 

This is a genus of grasses, including about 100 
sjjecies, distributed throughout tlie tropical re- 
gions. A few extend to the temperate parts of 
North America. Formerly, many other important 
grasses like Cynibopoyon , Sorghum, Vefircria , etc., 
were included in this genus. 

.4. pumilus Roxb. (Bor, Indian For. Ree., AV?r 
Series, Rot., 1041, 2, OS, and PI. 5), a gregarious 
annual grass hardly reaching a height of 2\ is 
found throughout I ndia. It grows on moist soils, 
but is at home in dry or semi-dry tracts. The 
grass is considered good fodder and is eaten by 
cattle, green or dry. When cultivated, it grows 
taller and produces more foliage. A. asciiiodis 
0. B. Clarke, a common grass in Burma, is eaten 
by cattle, when tender. 

ANEMONE Linn. Ranunculackae 

I). 15. (\, [, 253 ; FI. Br. Ind., I, 8. 

A large genus of herbs, including about 120 
species distributed in temperate regions, of which 
15 occur in India. According to Stcwait 
(2) the roots of A. obhisiloba 1). Don (Kashmir 
to Sikkim) are mixed with milk and given 
internally for contusions, and used externally as 
a blister. A. narcissijlora Linn. (Kashmir) is 
said to be poisonous ((Tains, Bombay naf. Hist. 
Soc ., 1037 39 , 720). 

ANETHUM Linn. Umbeliafeha k 

A genus of threo species of herbs, two of 
which yield dill oil used in medicine. A. yraveo - 
lens Linn.* (syn. Pence dunum grareolens Linn.) 
is indigenous to S. Europe, and is cultivated in 
England , (Germany, Rumania olid the Mediterra- 
nean region. A. sowa, the Indian species, is some- 
times regarded as a variety of A . grareolens. 


A. SOwa Kurz Syn. Pcucedanum graveolens Linn, 
(in part). Dill 

I). 15. P., VI, Pt. 1, 181 ; FI. Br. Lid., II, 7o9. 
Sans.- Satapushpi ; Hind. & Benu. — Sowa ; 
Gtij . — Surra ; Tam. — Safa kuppi ; Kan. — Sabsige. 

A herb 1-3' high, with pinnatoly divided leaves, 
found throughout India, and it is often cultivated. 
Its fruits are longer than those of the European 
species, and their dorsal ridges are paler in colour. 

A. sowa is cultivated as a cold weather ciop. 
The green herb is used as a pot-herb and as a 
flavouring agent. The seeds are well known for 
their medicinal properties, mostly due to thoisFcn- 
tial oil in them. They enter into the composition 
of various indigenous medicinal preparations. The 
essential oil, dill oil, or its emulsion in water, dill 
water, is considered to he an aromatic carminative, 
specially useful in the flatulence of children (Kanny 
Lai Dey, 233). Its seeds are also used as condiment. 

Pharmaeopoeial dill o'l from A . grareolvns is 
used as an aromatic carminative, in the flatulence 
of children. Dill oil is also used as a soap perfume. 
The oil from A. sowa has a higher sp. gr., lower 
rotation and lower carvono content. 

Sowa seeds yield 3-3-5% of an essential oil, part 
of which being heavier than water, sinks in the 
receiver during distillation. The heavier fraction, 
boiling between 230-285° consists chiefly of dill- 
apiol C 12 H 14 0 4 , which is isomeric with parsley 
apiol. After removal of this constituent, it approa- 
ches the pharmaeopoeial oil in density and 
rotation, but lias a lower carvono content. 
CONSTANTS OF DILL OILS 

Whole dill Apiol-free 

oil (Bangu- dill oil li.P. Bill oil 

lore).* (Bnrodtt)* 

Sj>. *r./ir>° 0-9785 0- 1)030 0 000 - o*oir»o 

n 250 14-943 14792 1*4810-1-4920 

1) (at 20 l> ) 

I a ] 0 2 *° -1- 47 • -J- 03 • «" | 70 - + 80° 

Carvono content 19*5% 18*0% 43-03% 

(sodium bisulph- 
ite absorption) 

Solubility in 80% Soluble in Should dissolve in 

alcohol 3 vo Is. 10 vols. 

* Kao, Sudburough & Watson, J . Indian Tn*t. A r.i 1925. 
8A, 183 ; see also Malaviya and Jlut t, l ’roc. Indian A end. Sr,i.. 
1941,12A, 251. 
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Tho drio 1 residue loft after tlio distillation of 
the essential oil from the seeds of A. gravvohns 
contains: fat, 16*8; protein, 15*1%. It may ho 
used as cattle food (Wintoh and Winton, IV, 423) 

Tho Sown horb yiolds 0*06% of an essential 
oil, which has a high proportion of terpenes ( x-phel- 
laudreiie), but no oarvono ( Malaviya and J)utt, 
he. cif.). Tho European and Amorioan dill herb 
oils contain both carvono and d-a-phollandrono, 
although tho carvono content (about 20%) is 
much lower than that of the sood oil (Wehmor, 
II, 807). 

ANGELICA Linn. Umbjclufkkak 

I). K. V., f, 254. 

A genus of aromat ic herbs, including about 70 
species, distributed in tho north temperate regions 
and Now Zealand. Two species occur in India. 

A. archangelica Linn. Syn. A rcha n geli ra n[[ici n a l i,s 
Hotfm. 

EL Br. Ind., 11,707. 

A stout aromatic perennial herb, 5-10' tall, 
with small pale yellowish-brown fruits, found in 
Kashmir. 

The stems, roots and fruits of the plant- are 
used in the West for flavouring wines, li.piors 
and confectionery. Tho dry root and root stock 
(Angelica?. Radix) and tho fruits possess stimulant, 
expectorant and diaphoretic properties. 

Tho dry rootstocks yield 0*35-1% (Wehmor, 
II. 887), and the fruits, l *2-1 *3% of essen- 
tial oil (Guenther, Chnn. Ab,sh\, 1031,31. 1051), 
the main constituent of which is (3-phellandrone 
(Trust ham, Chnn. Absir., 1030, 33, 5820). 

The root-sand fruits contain several furocouma- 
rins, such as angelicin, borga])ten, xanthotoxin, 
etc., in addition to umbolliprrnin and some phe- 
nols (Spath and Vesta, Chcm. A b.sfr. , 1034. 
28, 4720 ; and Spath and Vierliajiper, ibid., 
1030, 33, 2505). 

• A. glanca Edgow. (western Himalayas) is said 
.to ho a good cordial and stimulant and is used in 
flatulence and dyspepsia. The aromatic root is 
a flavouring agent. 
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ANISOCHILUS Wall. Labiatak 

I). E. V., 1, 254 ; FI. Br. Ind., TV, 027. 

A genus of aromatic herbs or undershrubs, 
comprising 20 species, distributed in tropical Asia 
and Africa. About 12 species occur in India of 
which A. carnoHH8 Wall, (western Himalayas, 
central and south India) is medicinal. The juice 
of fresh leaves is said to be cooling. Mixed 
with sugar-candy, it is a domestic remedy in the 
south for coughs and colds. 

ANISOMELES K. Br. Labiatak 

A small genus of herbs or imdershrubs, compris- 
ing about (> species, distributed in the ludo- Malay- 
an region, 4 of which occur in India. 

A. malabarica R. Br. Mai*abah Catmint 

1). E. L\, T, 254 ; FI. Br. Ind., IV, <>73 ; VI. XIV, 3. 

Mar.- -('hodharo ; Tnl.— Moya-birulv ; Tam.- 
Pcyawvratti ; Kan. — Karihnnbe ; Mal.— Karl- 
thmnba. 

A shrubby plant, 4—0' high, with aromatic 
leaves, found in south India and Ceylon. 

An infusion of the leaves has been found to 
he beneficial in dyspepsia and fever, accompany- 
ing teething in children (Roman, 101 0. 12). A 
decoction of tin* plant, or the oil distilled from 
it, is said to he useful in rheumatism (Dyinock, 
Warden & Hooper, TIL 122). 

The plant yields an essentia.] oil (roots and 
stem. 0*005 ; leaves, 0*025 and flowers, 0*07%) 
containing eilral (Han and Majumdar, Indian J. 
Charm., 1045, 7, 123). 

A. indica (Linn.) Kuntzo (syn. A. nrafa R. Br.), 
found throughout India, is useful as an astringent 
and carminative. 

ANlSOPHYLLEA R. Br. RimninniiACKAK 

A. zeylanica Benth. 

I). E. V., L, 255; FI. Br. Ind., 11, 442. 

S i no n \V(d/i]iyan?ir. 

A small or medium-sized tree, wit li a slender 
stem, and finely scaled grey bark. It- is peculiar 
to Ceylon and is fairly common in the wet zone 
up to 3,000'. 
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The wood in greyish brown and moderately 
hard. It is mottled with silvery white specks (wt., 
45 lb per c. ft.). The timber is used for shingles, 
and will splinter, if not seasoned. It takes a good 
polish and is used for tea boxes, cabinets, etc. 
(Lewis, 180). 

ANNONA Linn. Annonaceae 

A large genus, comprising over 70 species of 
trees and shrubs, distributed in tropical America. 
A few are believed to bo natives of Africa. Five 
or six species, some of which yield edible fruits, 
have been introduced into India, Burma and 
Ceylon. A. squamosa and A. reticulata are 
naturalized throughout the country. 

A. cherimolia Mill. Cherimoyer 

I). E. IV, I, 258 ; C.P., 71 ; Bailey, 1057, Figs. 
005 & 004. 

Kan.-- Ilanuman phala. 

A small deciduous tree, 15-25' high, cultivated 
from Peril to Mexico. Some trees are found on 
the hills of south India and Ceylon, but they 
are unsuited to the plains of north India. Chcri- 
moyer readily hybridises with other species of 
Annona. 

Its largo fruits are said to be delicious and of 
an agreeable flavour (sugars, 18*4 ; proteins, 
1 • S ; and fat, ()• 1 per cent. Popenoe, 100). 

A. muricata Linn. Soursop 

I). E. IV, T, 258 : Talbot, I, 20 ; Bailey, 1957, 
Figs. 10 & 20. 

Mark. — Mamphal. 

A small, evergreen tree rarely more than 20' 
high. It yields large fruits (3-6 lb.) which have 
spines. The tree is grown to a small extent in 
Assam and Burma and is occasionally found in 
smith Tndia and Ceylon. 

The fibrous fruit has a juicy aromatic flesh 
(moisture, 81 ; total sugars, 12-7 ; protein ; 0*4 per 
cont. Wohmer, I, 541). It is comparatively sour 
and eon'tains two or three times as much acid as 
the custard apple, and somewhat less sugar. The 
tender fruit is used as a vegetable in Java (Hayes, 
215). It is considered an anti-scorbutic (Burk ill, 
I, 100). 


The seeds are used as fish poison and possess 
insecticidal properties (Cains, J. B'mnbay not. 
Hist. Soc ., 1958, 40, 76). The leaves are reported 
to contain an essential oil (Burkill, loc. cit.). 

A. reticulata Linn. Bullock’s Heart 

D. E. IV, I, 258 ; FI. Br. Ind., 1, 78 ; PI. XV, 

2 . 

Beno. — -Nona. Other Indian names arc de- 

rived from Sans. — Mamphal. 

A small deciduous or semi-deciduous f ree, 20- 
25' high, bearing heart-shaped, yellowish red 
fruit, 3-5* in diameter and up to 2 lb. in weight. 
It is completely naturalised in India. 

The fruit is edible and the white pulp lias the 
consistency of tallow and is somewhat insipid 
(moisture, 72’ 3; glucose, 12*5; proteins, 2 per 
C3fit. Wehmer, I, 341). 

The unripe fruit is considered anthelmintic;, 
the bark, a powerful astringent, and the leaves 
and seeds, insecticidal. 

Santos ( Philip . J. Sci,., 1950, 43, 561 ; and 
1952, 47, 357) found in the bark O’ 03% of an al- 
kaloid unonaive, C J7 H 17 () : ,N, m.p., 122-125°. 

A. squamosa Linn. Custard Apple 

J). K. IV, T, 259; C.P., 71 ; FI. Br. Ind., I, 
78 ; PI XV, 3. 

Arab., Pers. & Hind. — Sharif a ; Beno.* — Ala ; 
Other Indian names are derived from Bans. — 
Sitaphal. 

A small, more or less evergreen tree, 15-20' 
high, bearing yellowish-green fruits 5-4* in dia- 
meter. The flesh of the fruit is juicy, cream- 
yellow or white, delicately flavoured, and tastes 
sweet. The seeds are many, brownish-black, 
smooth, and oblong. 

The tree occurs wild and is also cultivated all 
over India. The fruit has a pleasant flavour. It 
can be made into drinks, and fermented liquor. 
The pulp contains : moisture, 73-2 ; glucose, 14*5 ; 
saccharose, 1*7; and proteins, 0*8% (Wehmer, 
I, 340), and is said to be rich in vitamin C (Carr. 
Sci., 1935, 3, 553). 

The unripe fruit, seed, leaf and root are consi- 
dered medicinal and are used for destroying in- 
sects and lice. The seeds are also abortifacient. 
The root is a drastic purgative (Dymock, Warden 
90 
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& Hooper. J, 15). The leaven are used an a poul- 
tice to produce suppuration. 

Oven -dried kernels of seeds have been found 
to contain 30% of oil (sp. gr./l5°, 0-0120 ; 

I 1558 ; sap. val. 188 ; and iod. val., SO. 
(Ihanekar and Ayyar, J . Indian InM. Sri., 
H)27, 10A, 2S). Keyes and Santos ( Philip . J. 
*SV/., 1031, 44, 100) isolated from the bark ano- 
nantf\ previously obtained from that of A. re- 
ticulata (q.w). Fernando de Peralta (Philip. Ayric.. 
1028. 17, 333) found hydrocyanic acid in the 
loaves bark and root, and traces of it in the 
wood and seeds. 

The wood (wt. . 40 lb. per e.ft.) is not of much 
value. 

A N ODENDRON A. IK-. Apocynaceae 

I). E. I\, L, 255; FI. Br. Ind. Ill, 008. 

A genus of climbers, including 10 species, dis- 
tributed in the I ndo- Malayan region. 4 species 
occur in India. 1. panic ula turn A. J)(\ (Ceylon, 
Western Chats. Assam and Burma) is a large 
climber and its stem is said to yield a strong 
fibre. 


ANOGEISSUS Wall. Comuretaceae 

A small genus of medium-sized trees, compris- 
ing 5 species, found in tropical Africa and Asia. 
Four species occur in Tndia and Burma. The 
timber is valuable, and the bark and leaves con- 
tain tannin. 

A. acuminata Wall. 

1). E. P., I, 250 ; C. 1\, 71 ; FI. Br. Ind., 11, 
450 ; Beddome, PI. 10. 

Bkno. -( 'hakwa ; Okiya — Pasi ; Tel.- Punch* 
man. pa tint ; 'Tam. X tn in era ; Burma- Yon ; 
Trade — Yon. 

A tall deciduous tree, with straight cylindrical 
trunk and drooping branches, bearing glabrous 
oval leaves. It attains a height of 30 40' and a 
girth up to 7' Bark is J" thick, rough and dark - 
grey. 

It is found in the N. Circars, Chota Nagpur, 
Bihar, Orissa and Chittagong, and extends into 
Burma. 


I OF INDIA 

'Hie tree is common in the teak forests of 
Burma. It. is often met with along the banks 
of rivers on alluvial ground. Though it thrives 
i n dry regions, it is a characteristic species of 
freshwater swamp forests in the plains. 

It is a moderately heavy, irregularly -grained 
and line-textured, whitish or pale greenish -grey 
wood (sp. gr., 0*8 ; air-dry wt., 51 55 lb. per e. ft.). 
Sapwood is light 'whitish-grey to pale greenish- 
grey, turning brownish with age. Heartwood is 
chocolate-brown, small, irregular and lustrous. 
It is anatomically featured by very inconspicuous 
growth rings, medium-sized to very small vessels 
borne solitary or in short radial rows, abundant 
parenchyma forming a narrow halo about the 
vessels, and very fine, close wood rays (Pearson 
and Brown, 1, 544). 

The wood is not liable to stain or insect 
attack. It is difficult to season owing to its 
tendency to warp and split. It is also liable to 
surface cracking. To reduce warping, converted 
timber should be carefully stacked and protected 
against rapid drying. 

The timber is very strong and elastic. It is 
equal in hardness to .4. latijolia , superior to it 
in transverse strength, in crushing at right angles 
to the grain, and in resistance to shear. It is 
hard ami tough to saw ; but, with care, it works 
to a shiny, lustrous surface. It is extremely 
suitable for hammer, axe, and other tool hand- 
les, and, for this purpose, it can compete with 
imported hickory and ash. 

Largo supplies are available in the forests of 
Burma and Orissa. Burma quotes about Its. 50 
and upwards per ton for logs of uu average girth 
of 5\ f.o.b. Rangoon (Trotter, 10*14, 40). 

A. latifolia Wall. 

I). K. I\, I, 250 ; C.P., 70 ; FI. Br. Ind., II, 450 ; 

PI. IX, 3 ft PI. XV, l. 

Hind. —Dhaica, dhaura ; Mar. hhanra ; (Ju.j. 
-Dhardo ; Tel. Chiriman n , yell a waddi ; Tam. 

Vella nay a . Kan. Dinduya ; Mal Marnkin- 
chiraw. Trade- Axle- wood. 

A large or in ode rate- si zed gregarious tree, with 
an erect trunk, rounded crown, and drooping 
branclilcts l curing broad, oblong leaves. Jt. at- 
tains a height of 00', and a girth up to 0' is not. 
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uncommon. Bark is thick, .smooth and whitish 
grey, with shallow, irregular depressions, caused 
by exfoliations. The deep red foliage is shed 
in February and the tree remains leafless until 
April -May. Flowering takes place during Sept.~ 
Jan. and the fruits ripen during Doc.-March. 

The tree is characteristic of dry deciduous 
forests and is common throughout India, except 
E. Bengal ami Assam. It is found in the sub- 
Himalayan tract from the Ravi to Nepal, Bihar, 
Chota Nagpur, Central India and extends south- 
wards to the drier regions of Coylon. It as- 
cends to 4,000' in the Himalayas, and the south 
Indian hills. The treo thrives in well-drained 
alluvial or diluvial soil. 

Artificial reproduction is carried out by sowing 
seeds on well-irrigated raised beds. Seedlings 
can bo transplanted without injury. Pearson 
(Indian For ., 1907,33, 231) finds that the seeds 
are usually sterile, but those produced after years 
of drought are more fertile. The tree coppices 
well and pollarding increases leaf crop. 

The leaves and twigs are tanniferous. The 
leaves, especially tho tender ones, are very rich 
in tannin and they can be used satisfactorily in 
light leather industry. Two samples of leaves, and 
a third, consisting of young leaves and twigs, 
mostly broken (called Dhaua sumac), were 
examinod at the Imperial Institute, London (Bull, 
imp. Inst ., Lond ., 1929, 27, 452 ; vide also Tanning 
Materials of tho British Empire, 1929,81). The 
results are tabulated below : 
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Tho leaves havo to be dried in the shade, but 
fermentation sets in rapidly, resulting in loss 
of tannin. The sun-dried leaves contain less tannin 
and moro water soluble non-tannins (Bull, imp . 
Inst., Lond., 1931, 29, 137). A suitable met Ik d 
of drying has yet to be worked out. 

The tannin penetrates rapidly and produces a 
satisfactory pale leather with a greenish tinge. 
But the leather becomes sensitive to light 
(Ball. imp. Inst., Lond., 1929, 27, 452). Tho 


leaves are not used in factories, but only in coun- 
try tanneries. 

The dry bark contains 10-15% tannin, and in 
combination with avaram (Cassia at trim lata) gives 
satisfactory results (Tanning Materials of tho 
British Empire, loc. cit.). 

Tho treo yields a gum, which occurs in straw- 
coloured vermiform tears and dries without crack- 
ing. It is sometimes brown because of impuri- 
ties. It is partially soluble in water forming a 
colourless mucilage, and possesses double the vis- 
cosity of acacia gum. It is chiefly built up of 
pentoses and galactose (Wchmor, I, 824). 

It is a good substitute for gum Arabic and is 
useful for pharmaceutical purposes (Martindale, 
I, 2). It is a constituent of ‘ (lum Ghatti ’ and 
is used for sizing paper and in calico-printing. 

Tho wood is heavy, fine textured and yellowish 
grey to grey in colour. The grains are shallowly 
interlocked (sp.gr., 0-94; air-dry wt., 57 02 lb. 
per c. ft.). Sapwood is yellowish -grey in young 
troos and yellowish-olive-grey in older ones. Heart- 
wood is purplish-brown, small, irregular, lus- 
trous and with a smooth feel. Anatomically 
this wood is very similar to that of .4. acuminata 
but with smaller pores, more clearly defined bands 
of parenchyma, and narrower rays (Pearson and 
Brown, T, 541). 

In seasoning and working qualities also, • it 
resembles the timber of A. acuminata. It lends 
itself well to turnery, finishing to a smooth shining 
surface. 

Axlcwood is slightly inferior to Yon. It is 
esteemed for cart axles, shafts, poles, batons, 
agricultural implements and tool handles. It is 
suitable for construction purposes, furniture, 
boat building, etc. It is a good fuel wood (cal. 
val. of moisture andash freo heartwood, 4900 cals. 
Indian For. Bull., Near Series, No. 79, 1932, II). It 
also yields good charcoal. Its price varies from 
Its. 50-75, per ton (Trotter, 1944, 40). 

The ‘ tasar * silkworm is sometimes fed on its 
loaves. 

A. pendula Edgew. 

I). E. P., I, 258 ; C.P., 71 ; FI. Br. Ind., II, 451. 

, . Ra.tputana — Dhav , dhaukra , kala dhaura • 

Gw a lior — K ardahi , 

*3 
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A small gregarious tree, with a short crooked 
bole and slender drooping branches. It is rarely 
more than 20' high and 2-3' in girth. 

It is essentially a tree of hot, dry regions and 
is found in Rajputana, Bundelkhand, the United 
Provinces, and fc>E. Punjab. 

The wood is very heavy and pale greenish- 
grey in colour (sp. gr., 0-0(5; air-dry wt., 02 lb. 
per e. ft.). It is closely comparablo to A . Inti folia 
in structure, but with smaller, more numorous 
pores. 

The timber is not durable. In seasoning and 
working qualities, it resembles the other specios 
described. It is an exceptionally strong Indian 
wood and is the third toughest timber in 
the world (Limaye, Indian For ., 1035, 65, (528). 
Tt is used for poles and rafters, and for making 
carts, tool handles, toys, etc. It is also used as 
fuel (cal. val. of moisture and ash -free hoartwood, 
4730 cals. Indian For. Bull., New Series, No. 70, 
loc. cit.). 

ANTHEM IS Lii Compositae 

L). 10. P., I, 201 ; PI. Hr. Ind., Hi, 312. 

This is a genus of perennial aromatic herbs, 
comprising about 120 species, native to Europe 
and the Mediterranean regions. A. nobilis Linn. 
(Roman or True chamomile) is medicinal and is 
cultivated in western Europe. Its dried flower- 
heads are used as a stimulant, carminative and 
nervine tonic. An infusion called chamomile tea 
is a domestic, remody for indigestion. Chamomile 
contains a volatile oil (0*6-1 *0%) which is blue 
when fresh. 

A. colula Linn, found in Baluchistan is some- 
times used as an adulterant. 

ANTHOCEPHALUS A. Rich. Rubiaceak 

A small genus of trees, comprising 3 species, 
distributed throughout the Lndo-Malayan region. 

A. cadamba Miq. 

I). E. L\, I, 265 ; FI. Ur. I, id.. Ill, 23 ; Red- 
dome, PI. 35. 

Mans., Hind., Bw., Mar. & Cuj . — Kadamba ; 
Tel .— Kadambamu ; Tam.— Vellai-eadamba ; Kan. 
— Kadawala ; Mal.~ Ally tele ; Burma — May -let tan- 
she. Trade — Kadam . 


A large deciduous tree with a straight stem about 
30' high and girth up to 5-7'. The rounded crown 
bears drooping branches and yellow flowers in 
globose heads. 

It is found in the sub- Himalayan tract from 
Nepal eastwards to Burma, and in t lie south in the 
Northern Circars and Western ( Ihat s. It is common 
in moist deciduous forests and thrives best in 
well-drained alluvial soil. The tree grows rapidly 
in the first 6 8 years and att ains its maximum size 
in about 20 years. 

The wood is yellowish-white or cream coloured, 
even-textured and straight-grained. It. is smooth, 
light (sp. gr., 0*53 ; air-dry wt., 31 lb. per e. ft.), 
and lustrous when first exposed. The wood is 
anatomically characterised by inconspicuous, w ide 
growth rings, medium-sized or small vessels, and 
relatively conspicuous medullary rays which appear 
as flecks on the radial surface (Pearson and Bl own, 
II, 621). 

The timber is moderately strong (65-80% of 
the strength of teak) and is rather soft. It saws 
and works easily under tools, and peels readily 
on a rotatory veneer lathe. It can be seasoned 
easily without any cracking or warping. The 
timber, however, requires quick drying, as it is 
susceptible to fungal attack causing sap-slain. 
Lt is not durable in the open, but is moderately so 
under cover. It can lie treated easily, when it 
may be used in exposed positions. Untreated 
timber is attacked by white-ants and fungi. 

Kadam is chiefly employed for cheap boarding 
and for packing cases and tea boxes. It- is also 
used for beams and rafters and light construction 
work. It is suitable for dugouts, canoes, carving 
and turnery, and it is used for these purposes in 
Chittagong. In Burma, it is used in the* match 
industry, for splints and boards (Pearson anil 
Brown, loc . cit.). According to Simlall, the pulp 
obtained from the wood is suitable for cheap 
paper (Rodger, 81). 

Assam (350 tons) and the Andamans (25.0 tons) 
provide a fairly steady annual supply of Kadam. 
Smaller quant ities are available in Bengal and Bur- 
ma. Assam quotes Rs. 28 per ton in logs (1037) 
and Bengal, Rs. 18- 30 (Trotter, 1044, 51). 

ANTIARIS Leseli. Mohaceae 

Antiaris is a small genus of 5-6 species, 
distributed in tropical Asia. The bark is fibrous’ 
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and tho latex, generally, poisonous Only one 
species, A. toxicaria , occurs in India. 

A- toxicaria Lesch. The UrAS Thee 

P E. P., I, 20(5 ; C. P., 71 ; FI. Br. Ind., V, 
537 ; Brandis, Fig. 100. 

Mar . — Karwat ; Tam. & Mal. — Netiavil ; Kan. 
— AjJanajiaite ; Burma- — Hyninseik. 

It is a huge evergreen tree of the forests of the 
Western Ghats, growing up to a height of 250'. 
It also occurs in Ceylon, Burma, the Malay 
Peninsula and the East Indies. Its fruits are 
of the size of figs, and are single-seeded. 

When the stem is pierced, a milky viscous sap 
exudes. It is bitter and biting in taste. When 
dried, it is of tho consistency of a thick, dark 
brown resinous gum. This is the celebrated arrow- 
pqison * Upas antiaris 9 or ‘ Upas ipoh 9 of Java, 
l^alaya and Burma. But the poisonous proper- 
ties of the tree do not appear to have been known 
in the Deccan and Ceylon. 

Chopra and Dey (Indian J. vied. Res., 1934, 
21 , 513) have studied the pharmacological action 
of the sap. 7-5 mg. of water soluble extract per 
kg. of body wt. proved fatal to a cat in about 
half an hour. In small quantities, the juice is 
a mild cardiac and circulatory stimulant, and in 
large doses acts as a myocardial poison. It 
stimulates intestinal and uterine contractions. 
The latex proves fatal only when it reaches the 
blood stream, and it can be taken orally without 
any evil effect (Burkill, I, 182). It is not toxic 
to fowls. According to Ridley (Chem. Abttfr., 
1030, 24, 4083) it did not prove injurious to 
dogs when injected into the abdominal wall. 

The active principle of the drug is a glucoside, 
said to occur in two crystalline forms : « and 
P k antiarins 9 C S7 H 40 O li . It possesses a strong 
digitalis-like action on the heart. The glucoside 
content varies considerably in different samples. 
An amorphous body, y antiarin, with similar toxic 
effects, has also been isolated (Kiliani, Chem. 
Abstr Iff 1 1, 5, 1283; and ib„ 1913, 7, 1717, 

3328. See also Wehmer, I, 243). Recently a 
antiarin has been found to be slightly Jess active 
than the (J compound (Chem Abstr., 1937, 31, 
3995 ; and ib ., 1942, 36, 2921). 

The inner bark yields a strong fibre. Large cylin- 
drical pieces of the bark are stripped, soaked in 
water, and beaten till the fibre separates in the 


form of a white felt. Jn southern India, tho 
fibre is used to make sacks, and hence the tree has 
come to be known as the ‘ sacking tree \ In Borneo 
and Malaya, a kind of cloth is made out of the 
bark. But this fabric proves injurious to the body 
because traces of latex adhering to it react on the 
skin. The fibre is also considered good for cordage 
and matting. 

The bitter seeds are said to be used in the 
Konkan and in Canara as a febrifuge and in 
dysentery (Dymock, Warden & Hooper, III, 349). 

Tho wood is soft, white and even-grained ; 
wt., 24 lb. per c. ft. (Gamble, 651). 

ANTIDESMA Linn. E uprorbiackae 

A genus of small trees, comprising about 150 
species, distributed in palaootropical regions. About 
25 species occur in India, of which A. bnnivs 
and A. ghesaembilla are of some importance. A. 
diandrum Roth and A. menasn Miq. ex Tul. also 
yield timber of minor importance. 

The fruits of Antidesma arc edible. 

A. bunius Spreng. 

I). E. 1\, J, 269 ; FI. Br. ind., V, 358. 

Mar . — Amati ; Tee.— Anepn ; Tam. — Nolaiali ; 
Nepal . — Himalcheri ; Lepcha— Kantjer. 

A small evergreen tree, found throughout tho 
hotter parts of India, particularly on (lie lower 
Himalayas, Konkan, Ceylon and Tenassermi. 
It is grown for its edible fruits, which are small, 
ovoid, and dark-red to black in colour. 

The bark is poisonous and is said to contain an 
alkaloid. The wood (wt., 46 lb. per e. ft.) is 
similar in appearance to that of A. ghesaembilla. 
The pulp obtained from it can be used for card- 
boards (Burkill, 1, 185). 

A. ghesaembilla Gaertn. 

1). E. 1\, I, 270 ; FI. Br. Ind., V, 357. 

Hind. & Funj . — Utntao ; Beno . — K hit di jamb , 
Tel.* — J an it pit lisa ru ; Kan. — Pit l lam pit rani <jida . 

A tree about 40' high, widely distributed in 
tropical Himalayas from Simla to Bhutan, iri 
Konkan, North Kanara and Ceylon. 

The fruit, a dark purple berry with a pleasant 
sub -acid taste, is edible. In the Malay Peninsula, 
the leaves arc used as an acid-flavouring to food 
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(Burkill, Igc. at., 180). Tho wood is rod, with 
a darker-coloured heart, wood, smooth, hard, and 
close-grained (wt., 40 lb. per c. ft,.). 

ANTIMONY ORES 

D. K. 1\, I, 270 ; (!. 1\, 72. 

Stihmte : Sans. — Anjanam ; Arah. — Ismad, 
Icohal ; Pers. & Hind. — Surmah ; Ben «. — Shurma ; 
(fUj. — Burma ; Tam., Tel. & Kan. — Anjana. 

The chief ore of antimony occurring in India 
and Burma is stibnite, also known as antimonite 
Sl) 2 S.j (Sb, 71-4%; sp. gr., 4-57; H., 2). It is 
sometimes coated with a thin layer of its altera- 
tion products (oxides etc.) such as valontinite, 
oervantite, stibiconite, kermisite, etc. The sul- 
j)hant,imonites, janiesonite and zinckenite coni* 
j)osod of antimony and lead sulphides occur in 
Chitral. 

Stibnite is a lead-grey mineral with a metallic 
lustre, sometimes showing iridescence on the sur- 
face. It fuses easily in a candle flame. Stibnite 
occurs in masses of radiating crystals which 
have columnar or bladod habit. The mineral, 
ground into a fine powder, is much used in northern 
India as a cosmetic; preparation for the eyes. It 
is regarded as having a cooling effect. Stibnite is 
converted into metallic antimony (q.v.), which 
finds a wide range of applications in the form of 
its alloys and compounds. 

Antimony ores occur in deposits associated with 
volcanic rocks, but are more common in veins 
containing small proportions of other sulphides 
like galena, zinc blende, etc. Quartz is the most 
common gangue mineral, but stibnite may also 
be associated with dolomite, cal cite and barit e. 
Antimony-bearing veins are generally found to 
be rich only to a moderate depth below the surface, 
but auriferous stibnite quartz veins extend to 
greater depths than pure stibnite veins. 

DISTRIBUTION 

The following are the important occurrences of 
stibnite in India and Burma : 

■ Burma, : In Amherst (list, large deposits of 
antimony ore occur in slaty formation as lenticular 
masses in veins, composed of brecciated calcareous 
chert about 9 miles S. of Tliabyu (15°36' : 98°30'). 
near the border of Siam (Thailand). The biggest 
lode has been followed for more than 600' and lias 
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a thickness of at least 20'. The ore (Sb, 60*5- 
61*6%) consists of masses of stibnite (crystals up 
to 4 5" in length) which have been converted to 
a depth of several inches from their outer surface, 
to earthy antimony ochres, eervantite or stibiconite, 
and contains only traces of arsenic. Antimony is 
also said to occur at (luangde (Quangadu, 16 f, 33': 
97°38') on the north bank of the Salween, opposite 
Moulmein ; and at Lekka Taung, 2.‘1 miles S. of 
Moul mein. 

In the Southern Shan States, deposits of stibnite, 
occasionally covered with thin crusts of valontinite 
and eervantite, occur near Naking (21°45' : 98° 14'), 
Loi Hke (21°39' : 98°21'), Mong-Ing (2 1°7' : 99°21'), 
Hkomhpok (2i°46' : 97°49') and Loihsang (21°53' : 
97°38'). The deposit near Naking is tin? largest 
and about 1,000 tons of ore wen? extracted from 
this area in 1908. The average percentage of 
antimony in ore of this locality is .‘15 *6. Old 
workings of stibnite occur south of Mene-taung 
village (20° 59' : 90°37'). 

Antimony ore (stibnite) occurs with wolfram 
and bismuthinite in Paungdaw ( 14° I' : 98°33 # ) and 
at Zinba (I4°38': 98°ll') in Tavoy (list . Stibnite 
also occurs in the quartz veins in Thaton and Morgui 
dists. Promising deposits of stibnite occur in 
quartz reefs near Lebyin (20°40' : 96 f, 29') in Meik- 
tila (list,. TJie quality of stibnite is good (Sb, 
51* 2%) and the ore contains 0*06 oz. of silver per 
long ton (life., rjrol . Surr. India, 1942, 77 , Prof, 
ptvprr No. 1 0,15). 

Several sulphantimoiiit( s occur in minute quant i- 
ties in the lead zinc ores of Bawdwin mines, and 
antimonial lead is obtained as a by-product, in the 
lead refinery at the Nam Tu smelters of the 
Burma Corporation Ltd. 

Mysore: In Chitaldnig (list, antimony ores 
(eervant ite and stibnite) an; found as st ringers and 
patches in a quartz vein (!)"- 1*5' thick) traversing 
the ehloritie schists at Cliikkonanhalli (14°24' : 
76°43'). Later work lias shown that this quart z vein 
contains ant imony ores only up to a, depth of 30* 
from the surface. 

North-West Frontin': Valuable deposits of st-ib- 
uite (Sb, 30-40%) free from arsenic have been re 
eently discovered near Shogor approximately 13 
miles north of Chitral, the capital of Cliitral state. 
The ore contains traces of lead and copper. Tho 
minos are located 7,500' above sea-level and tho 
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ore is dug out from quarries, handpicked, and 
transported to the nearest rail-head, Durgai, 175 
miles away, 

Jamesonite also occurs in Chitral, and zinckenite 
used to be mined at Shogor. An old mine of inferior 
grade antimony ore is said to exist in the Zaimukht 
hills, N. of Thai (33°22' : 70°35 # ) in Kurram. 

Punjab : Several lodes of antimony ore have 
been known to occur near the Sliigri glacier (32°17' : 
77°40') in Lahaul. The lodes occur as wide veins 
in gneissose granite at an elevation of 13,500" 
beyond the Hamta pass. The ore consists of 
stibnite, superficially altered into kennesitc and 
cervantite, and has yielded 6 dwts. of gold per ton. 
Argentiferous galena and zinc blende are also found 
in the same locality. The mines can be worked 
only during three months in the year, and are 
estimated to yield 8-15 tons of ore per annum. 

Minor occurrences of antimony ores are in Balu- 
chistan (Shekran, 27°53' : 66°28'), Bihar (Hisatu, 
24°0' : 85°1'), the Central Provinces (Slccmanabad), 
Hyderabad (Enehipilli, 18°37' : 80°24'), Madras 
(Jangamarajpalli, 14°46' : 78°57') and Rajputana 
(Taragarh lead mines). 

MINING & PRODUCTION 

Beneficiation of low-grade ores is attempted in 
regions where the ore contains valuable constituents 
other than antimony. Flotation appears to be 
the best concentration method, and differential 
flotation is suggested for the removal of arseno- 
pyrite which would otherwise contaminate the 
metal produced. Antimony ores are soft and friable 
and produce much dust. This is one of the prin- 
cipal difficulties met with during concentration of 
ores (Liddell, 11, 130). 

The quality of the ore depends upon its antimony 
content and is adversely affected by the presence 
of other elements like lead, copper, arsenic, bismuth 
and zinc. The last two should not be present 
except in traces (liaise, 21). 

The world’s annual production of metallic anti- 
mony is about 31,000 tons. China has long been 
the most important source of antimony , but pro- 
duction decreased since the outbreak of hostilities 
with Japan. In 1930, Bolivia was the most im- 
portant producer, followed by China, Mexico and 
Yugoslavia (Bray, 40). 

The production of antimony ores in India has 
been sporadic and small quantities have been 
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obtained from the Shigri deposit of the Punjab 
(15 tons of stibnite in 1905), and Chitaldrug in 
Mysore State (135 tons of ore during 1917-19. 
Rama Rao, Quart . J., geol. Soc., India-, 1942, 14, 
173). During 1937-38, 31 tons of zinckenite were 
mined at Shogor in Chitral. In recent years, the 
Chitral Mining Company have been extracting 
stibnite for the production of the metal at their 
works, the Star Metal Refinery, in Bombay. The 
production of ore in 1943 was 395 tons, and in 
1944, 962 tons. 

The output of antimony ore in Burma, in 1938, 
was 181 tons. But production of antimonial lead 
(Sb, 16-20%) at Nam Tu has been more regular. 
Since 1924, the average annual production has been 
of the order of 1,200 tons. This contains also 
small quantities of copper and silver and is ex- 
ported to the U. K. and the U. S. A. for further 
treatment. 

APHANAMIXIS Blumo Mkliackak 

This genus has been recently separated from 
Amoora (q. v.) from which it differs in having uni- 
sexual flowers not borne on the same tree. 

A. polystachya (Wall.) Parker Syn. A. rohituka 
Wight & Arn. 

D. E. P., 1, 224; FI. Br. Ind., 1, 55 0; Bed- 
dome, PI. 132. 

Sans. — 'Rohituka ; Hind. Harm-harra ; Benu. 
— Tikataraj, pitta -raj ; Mak . — Rohada ; Tel. — 
Ghawa-inann ; Tam. — - Malampuluvan ; Kan. — 
Mullu munthala ; Mal. Chawmarvhn ; Burma — 
Thitni . Trade -Amoora. 

A large evergreen tree, having a straight cylindri- 
cal trunk 50' long and 5-6' in girth, with a heavy 
crown, it is distributed in the sub -Himalayan 
tract, from tionda (U. P.) eastwards to Bengal 
and Assam, and southwards to Burma and the 
Andamans. In south India, it is common in the 
Western Chats from North Kanara downwards to 
Tinnevelly. 

The wood is reddish when fresh, but gradually 
becomes reddish-brown. It is moderatoly heavy 
(sp. gr., 0-54-0*65 ; air-dry wt., 35 lb. per c. ft.), 
with a straight or sometimes interlocked grain 
and a coarse texture. The timber saws and works 
well, taking a smooth finish and good polish. The 
logs are converted green, kept under water, and 
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later stacked vertically. It is a durable timber 
under cover, and durability can be further increased 
by surface treatment with antiseptics (Pearson 
and Brown, I, 251). 

It is used for dugoufcs, canoes, roof structures 
and light construction work. It may be used for 
plyboards (Pearson and Brown, loc. cit.). 

The seeds contain 78% of kernels, which yield 
about 47% of a reddish-brown, semi-drying oil, 
with a bitter taste (sp.gr., 0*981 ; n‘ 1 • 4S ; 
sap. val., 18(5-0 ; iod. val., 134*5 ; acid val., 13 4 7 ; 
(Ayyarand Patwardhan, J. Indian Inst. Set., 1935, 
18A, 19; see also Deb, Cltem. Ab&tr., 1940, 
34, 3523). 

The oil is used as liniment in rheumatism. The 
bark is astringent and is used in eases of enlarged 
glands, liver and spleen. But Roman did not find 
it beneficial (1919, 14). 

APIUM Linn. Umbelliferae 

A genus of annual or perennial herbs, comprising 
about 40 species, found throughout temperate 
regions and in the mountainous areas of the tropics. 
A. graveolens is largely cultivated in Provoncc and 
Anjou (France) for its seeds, and throughout 
Europe and America as a salad crop. It is also 
cultivated in India. 

A. graveolens Linn. Celery 

D. E. P., I, 271 ; C. P., 27 ; FI. Br. Tnd., IT, 079 ; 
Kirt. & Basu, PI. 478. 

Hin l>. — Shalari , Ajmvd ; Bkno . — Bandhvni • 
S. India — Ajmod or Ajmoda. 

Celery, cultivated as a salad crop or for seeds, is 
A. graveolens var. dnke DC. Jt is an erect herb, 
2^3' high, with conspicuously jointed stems bearing 
well developed leaves on long expanded petioles. 
The fruit is small (1-1 5 mm. long and 1 mm. in 
diameter) and contains a minute seed. The epiearp 
is interspersed with oil-ducts. 

A. graveolens var. rapacenm DC., called eeleriac, 
another cultivated variety, somewhat smaller in 
size, has dark-green foliage with less developed 
stalks and swollen roots, 2-21* in diameter. This 
is also called turnip-rooted celery, and its root is| 
eaten after cooking. 

In colder climates and on the hills, celery is a 
biennial plant and produces seeds only in the 
second year, but in the plains it becomes an annual 


and produces seeds in the very first year. It is 
a moisture -loving plant requiring a cool climate. 
It grows best on sandy and silt loams and is not 
suited to clayey soils. It is a somewhat exacting 
crop and requires a carefully prepared and heavily 
manured soil. During the period of growth, 
several dressings w r ith fertilizers are necessary. 
It also requires plenty of water and arrangement 
should be made for frequent irrigation. 

When grown as a garden crop on the hills, seeds 
are sown in March April, seedlings are transplanted 
in May, and the crop is ready in November 
December. In the. plains, seedlings, preferably 
brought from the hills, are transplanted in Keptem- 
ber-October and the crop is ready in three mon- 
ths. Before harvesting, celery nerds blanching by 
excluding light from the petioles. This is (lone, 
by banking up the crop w ith soil, for 2-3 weeks 
till only the leaf tops are left exposed. Blanching 
improves both the flavour and the tenderness. 
A few American varieties such as Giant Pascal ; 
and ‘ Golden Self-blanching 1 are specially suited 
to commercial production. 

In recent years, celery is being grown in the 
Punjab and the U. P. for its seed, which is exported 
to the U.S.A. Seeds (J J lb. per acre) are sown 
from the middle of September to October and 
transplanting of seedlings into row's 2-2 1' apart 
is carried out in January. The crop is ready for 
harvesting by about the middle of May and the 
yield of seed (fruits) is about 8-9 maunds per 
acre (Purew'al, 26). 

Celery is liable to certain fungal diseases such as 
Early blight, Late blight and Bacterial blight, and 
to the attack of a number of common garden 
insects. Bordeaux mixture is recommended for 
the former, and dusting with sulphur and hydrated 
lime for the latter (Knott, 234). 

In India, celery (leaves and stalks) is used as 
salad and in the preparation of soup, mostly by 
Europeans. The leaves of var. rapaceum contain : 
moisturo, 81 • 3 ; carbohydrate, 8*6; fat, 0-6; 
protein, 6*0 ; Ca, 0*23 ; P, 0*14%; Fe, 6*3 mg. ; 
vitamin A, 5, 800-7,500 I. U. and vitamin (’, 
62 mg./lOO g. ; the stalks contain : moisturo, 
93*5 ; carbohydrate, 3 4 5 ; fat, 0*1; protein, 0*8; 
Ca, 0*03 ; P, 0*04 % ; Fe, 4*8 mg. ; vitamin A, 
nil and vitamin C. 6 mg./ 100 g. (Hlth. Bull., 
No. 23, 1941, 29 and 32). Traces of copper and 
arsenic are reported in the tuberous root (moisture, 
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84%) whose food value appears to be very low. 
The horb is also reported to contain the ghico- 
side, apiin (Wehmer, TI, 876). 

The celery fruits yield 2-3% of a pale yellow 
volatile oil with a persistent odour, characteristic 
of the plant. Tn trade, this is known as celery 
seed oil and is much valued both as a fixative and 
as ail ingredient of novel perfumes. The oil has 
the following constants: sp. gr., ()• 850-0* 895; 
Wj )( I *478-1*486; [a]j> + fi6°- 82° ; acid val., up 
to 5 ; ester val., 15-40. The principal 
constituents are : tf-limonene, 60 ; d-selinene, 10 ; 
sedaiiouic acid anhydride, 0* 5 ; and sedanolide, 
2*5-3%. The last two are responsible for the 
aroma of the oil (Fiunemore, 644 ; and Wehmer, 
IT, 876). The volatile oil from the green leaves 
(0* 1%) is of no commercial importance. 

The dried ripe fruits (celery seeds) are used as 
spice. They are stimulant and carminative and 
are used as nervine sedative and tonic. A domestic 
remedy for rheumatism is a decoction (1 in 20). 
The fruits also yield 17% of a fatty oil— oil of 
celery (Jamieson, 246). This is used as an anti- 
spasmodic and nerve stimulant. It has been 
successfully employed in rheumatoid arthritis and 
probably acts as an intestinal antiseptic (Martin- 
dale, 1, 201). The root is considered alterative 
and diuretic and is given in anasarca and colic 
(Kaimy Lai l Dey, 33). 

AP0N0GET0N Linn. f. Aponogetonaceak 

I). E. IV, T, 277 ; FI. Ur. Tnd„ VI, 564. 

A small genus of aquatic plants, comprising 
15 species, dist rihuted in tropical Asia, Australia, 
and South Africa. About 4 species occur in India. 
The starchy rhizomes of A. monastarhyon Linn. [ = 
A. nutans (Linn.) Engl. & Krause] found throughout. 
India and Ceylon, and A. cri&pvw Thunb. occurring 
in the Central and United Provinces, Bengal 
and Bihar are edible. 

APOROSA Blume Euptiorbiaceak 

This genus of trees, 20-40' high, includes about 
75 species, distributed in the Indo-Malayan forests. 
15 species are said to occur in India and about 
10 in Burma. 

The timber of some species is reported to be 
employed in the construction of houses. The best 
known of these is A. dioica , 


According to FI. .Assam (IV, 164), a decoction 
of the leaves of A . aurea Hook.f. is used as a yellow 
dye. The hark of A. frntescens Blume, occurring 
from Tenasserim to Java, is reported to be used 
in Java for fixing the dye of Morinda app. (Burkill, 
I, 195). 

A. dioica Muell. Arg, Ryn. A. roxburghii Baill 

D. E. P„ I, 278 ; FI. Br. Ind., V, 347. 

Be no. — Kokra ; Nepal— Kagbhalai. 

An evergreen tree, distributed in the tropical 
forests of Chittagong and Pegu down to Tenasserim 
in Burma, 

The dark brown wood is said to be very hard 
and close-grained. 

A. lindleyana Bail!. 

FI. Br. Tnd., V, 349 ; Talbot, Fig. 501. 

TKm. — Viltil ; Kan. — Salle. 

A small tree, found in the forests of the Konkan 
and N. Kanara, extending further southwards to 
Ceylon up to an elevation of 2,000'. 

The wood is dull reddish -grey and smooth (wt., 
38 lb. per c. ft.). In N. Kanara, it is used in 
the construction of houses, especially for rafters. 
The fruit is said to be edible (Gamble, 609). 

A. villosa Baill. 

D. E. P., T, 278 ; FI. Br. Tnd., V, 345. 

Burma — Ye~?nein (for Aporosa species). 

A deciduous tree, abundant in the Eng fprests 
of Burma from Pegu to the Martaban hills and 
extending into the open forests of Indo-China. 

The wood is usually reddish, fairly hard, even- 
grained, and of moderate weight. It is not used 
to any extent. The tree is said to yield a red 
resin. 

AQUILARJA Lam. Thymelakaceae 

f Hic genus occurs in north-eastern India and 
Burma and extends through south east Asia 
to the Philippines. It comprises about 12-15 
species, two of which occur in India. The impor- 
tant characteristic of this genus, like that of other 
members of the family, is its long bast fibre which 
makes several of the species useful for the manu- 
facture of paper and cordage. 

Some species (chiefly A. agallvcha) contain pat- 
ches of flagrant resinous wood, which enter into 
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trade under the name Agar . This lias been pri// d 
from remote times in Egypt, Arabia and through- 
out the East for use as incense. It lias also 
been used for making beads, rosaries and 
ornaments. 

Agar is regarded as a pathological product 
formed as the result of a fungus disease, contracted 
by the tree chiefly through some wound or boring 
in the trunk. .Bose (Sci. dh Cult 19:18, 4, 89) lias 
identified the fungus mycelium present in the 
cells of the diseased wood as belonging to the 
group Fungi Imperfect*. No fluid resin exudes 
naturally or on tapping the tree. Trotter (1940, 
251) reports that it has now been proved possible 
to infect other trees by driving into them pegs 
from trees containing agar wood (see also Pearson 
and Brown, IT, 859). 

A. agallocha Boxb. Aloe-wood, Eagle-wood 
D. E. i\, T, 279; FI. Br. Ind., V, 199 ; Kirt. 
& Basil, PI. 830. 

Sans. — A guru • Hind. — Agar ; Assam —Nasi ; 
Burma — Ah jaw. Other Indian names are 
derived from the Sanskrit name. Trade —Indian 
Eagle- wood. 

It is a large evergreen tree over 90-70' high and 
5- S' in girth with a moderately straight, and often 
fluted, stem. It is distributed only on the eastern 
side of India, and in Bhutan, parts of Bengal, and 
particularly in Assam on the hill forests of Kliasia, 
Oaro, Naga, Cacluir, and Sylhet. In Burma it 
occurs on the Martaban hills of south Tenasserim. 

The sound wood is soft, light and elastic 
(wt. of air-dried Burma wood, 25 lb. per e. ft. ; 
Assam wood, 31 lb. per e. ft.). It is white to pale 
yellowish- white, and has no characteristic odour. 
Anatomically it is featured by the absence of 
growth rings, medium-sized to small vessels borne 
most ly in radial rows of 3- 4, and numerous longi- 
tudinal interxylary strands of phloem consisting 
of soft bast and some fibres. The heart wood is 
not distinct. 

It is somewhat liable to split during seasoning 
and is very liable to sapstain. The logs should be 
converted green and stacked in open piles under 
cover. It is easy to saw, but it cannot be brought 
to a good surface as the fibre is woolly. The wood 
is not durable, and is used for making bows by the 
Karens in Burma, and for walking sticks. Tt is 
a third class timber (Pearson and Blown, II, 859). 
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Agar , which consists of irregular patches of dark 
wood highly charged with oleoresin, is found in the 
interior of comparatively old trees. The agar-bear- 
ing tree lias a somewhat diseased appearance, 
and the olooresin is usually found where the bran- 
ches fork out from the stem. Professional agar- 
col lectors among the Gams (a hill tribe) are able to 
spot out agar-bearing trees. However, the unskill- 
ed labour generally employed fells t rees indiscrimi- 
nately, and chops them into pieces to sort out agar 
wood. The tree has become scarce owing to this 
wasteful method of collection. 

Agar is frequently found in young trees about 
20 years old. But the disease takes some time 
to mature, and trees about fifty years old bavo 
the highest concentration (yield, 9-8 lb. per tree). 
Sometimes, all the tissues under the bark of the 
f ree may be found converted into agar (Hooper, 
Agric. Ledger, 1904, 11, 1). 

True agar is heavier than water. This property 
is sometimes used in grading the wood ; specimens 
not heavily loaded with resin float. Agar has a 
slightly bitter aromatic taste, and a peculiar agree- 
able odour comparable to that of sandal- wood or 
of ambergris. It burns with a bright flame or 
smoulders, giving off a pleasant smell. 

Ague wood is highly charged with resinous 
matter, and contains 48% of alcohol soluble 
matter. After saponification of the alcoholic 
extract, benzyl acetone, another unidentified 
ketone, C 14 H 20 O 2 » a sesquiterpene alcohol, ami 
some acids (including hydrocinnamic acid) have 
been obtained. The sesquiterpene alcohol pos- 
sesses the characteristic odour of the wood 
(Kafuku and Tchikawa, C/iem. Abstr., 1939, 30, 
240). 

Agar is found in the market in the form of 
chips and splinters (fine quality), and also as 
blocks weighing about a pound. True agar is 
hard, brown, and rich in resin. It is prized mainly 
for burning as incense by the Parsecs and 
Arabs. Sylhet Agar commands the highest price 
in the market. Dhnrn , a softer and yellowish-white 
variety is of .comparatively inferior quality. It 
is used for distilling the volatile oil called agar 
attar, in Sylhet (Assam). The crude method of 
distillation adopted yields ()■ 7f>~2* 5% of oil (Tie 
and Adhikari, Indian For., 1927,53, H38). 
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in India, agar attar lias been as highly prized 
as the otto of roses. According to Trotter (1940, 
252), ‘ the oil is a valuable perfume retainer and is 
much prized by European perfumers for mixing 
with their best grade scents \ 

Clothes and skin are dusted with agar powder 
as a preventive against I leas and lice. Agar lias 
been described as a stimulant, cordial, tonic and car- 
minative, and enters into several compound pre- 
parations (Roman, 191 8, 25 ; 1919, 45, 47, 48 ; 1920, 
23). Tn Malaya, it is also used as a cosmetic and 
liniment in various skin diseases (Gdv Bull. , 1930, 
6, 375). It is now mainly used in the making of 
fumigators and pastilles. It is an important in- 
gredient of various sweet -smelling substances 
from which agar -bailies are made. The aromatic 
wood is comparatively durable and is occasionally 
used by cabinet makers and inlayers. 

Plentiful extraction of the perfumed wood was 
done in various parts of Assam about tin year 
1900. Since then the quantity of agar extracted 
seems to have gradually declined, amounting to 
only 070 mds. (491 cwts.) during the five years 
ending in 1922 from Oaehar Division (Pearson and 
Brown, Inc. e?7., 800). Assam agar used to go to 
(Calcutta and from thereto Turkey, Arabia, Persia 
and Europe. At present Indian agar is largely 
exported to China where it is used as incense and 
in the manufacture of joss-sticks. Burma had a 
large trade in agar with China (Hooper, lor. ciL). 

The bark of A. agalJorha is thin, fibrous and 
even in surface and texture. A home-made 
paper prepared from the bark (see Hooper, loc . cit. f 
for method of preparation) has been used for ages 
in Assam, but it is now of little importance. Hooper 
and Leather (Annu. Rep. Rd.sc.i. Adv. India, 1909- 
10, 17) found that the crude bark ( sacchi bark of 
Assam), and the cleaned bark prepared for writing, 
contain : cellulose, 41*8,53*1; ash, 10*7, 5*2; 
water, 9*3, 10*2% respectively. Ropes of fair 

quality can be made from the bark (Rodger, 94). 

A. malaccensis Lam. Malacca Eagle-wood 
D. E. P„ I, 282 ; FI. Br. Ind., V, 200. 

It is a small evergreen tree found in Tenasscrim, 
Burma, and extending to Malacca and the Malayan 
Archipelago. From an investigation of the minute 
structure of the wood, Metcalfe (Kew Bull., 1933, 
4-5) reports it to be similar to that of A . agal- 
locha. 


It is the chief source of the Malayan Aloe- wood 
and is put to the same uses as A. agaUocha. It 
yields an inferior quality of aromatic wood, 
which is found in the market as ‘ Singapore agaru ’ 
(Dutt, 36). It is also resinous (40% alcohol solubles) 
and yields an essential oil (Wehmer, 11, 813). 

The hill tribes in some parts of Malaya Peninsula 
prepare a cloth from the fibrous bark and use it for 
making coverings for the head. It. is sometimes 
used for lining baskets in Borneo (Burkill, L 203). 

ARACHIS Linn. Leguminohae 

A Brazilian genus of low tropical herbs, compris- 
ing about 7-10 species. A. hypogaea is one of the 
most important oil -seed crops of the w armer regions 
of the world. 

A. hypogaea Linn. 

GrOTXN UNI T PEAJN UT , MONKEY NlJT 

D.E.P., 1, 282 O.P 74 FI. Br. Ind., II, 161. 

Min'd.— Mung-phul i ; Beng . — Chi ui -ha dam ; 

Mar .- Bhvi mug ; Tel.- Yernscnagalv ; Tam,- 
V erkadalai ; Kan. iA Uda-gadule ; Mal. — 

Nelakadala. 

A small branched herb which grows erect (lit. 
l-2 # ), or trails on the ground, and bears small 
yellow flowers. After fertilisation the base « if I hi* 
ovary develops a long stalk (gynophorc) which 
pushes the ovary into the soil where it begins to 
develop into a pod maturing in about 2 months. 
The cylindrical reticulated pods or ‘ nuts ’ (1-2") 
usually contain two seeds within the outer shell. 
Each seed is covered by a coloured seed-coat, and 
consists of two white fleshy cotyledons rich in oil 
and protein. 

Brazil is regarded as the home of the groundnut, 
but it is now cultivated in all tropical and sub- 
tropical countries. The major groundnut produc- 
ing countries are India, China, the U.N. A. and West. 
Africa. Groundnut is also cultivated in Burma, 
the East Indies, Nigeria, and in southern Europe. 

TA HLIfi I 


average annual acreage 

AND PRODUCTION OF 

GROUNDNUTS (IN SHELL) 

IN THE 

WORLD DURING 1933-37 



Acres 

Tons 



(in thousands) 

India 


7,000 

2,822 

Chinn 


3,674 

2,672 

French West Africa 


3,105 

703 

U. 8. A. 


1,661 

640 

Others • 


4,011 

1,376 


Total 

10,361 

8,203 
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I ho plant is reported to have been introduced 
into India in the Kith century. Its cultivation 
extended at a phenomenal rate since 11)00, and 
today India is the largest producer of groundnuts 
accounting for more than 35% of world pro- 
duction. 


tahle ii 

AVKHAOK ANNUAL ACRKAOK AND PRODUCTION OK 
OltOUNDNUTK (IN SHELL) IN INDIA 



Acres 

T ons 


(in thousands) 

*00-01/ ’(Ml- lo 

575 

250 

*10-11/ ’111.20 

1,498 

735 

’20-21/ ’29-30 

3,013 

1,535 

*30-31/ ’39-40 

0,898 

2,722 

*40-11/ 44-45* 

* Indian Tr . ./. 

H,S 1 3 

3,373 


ACKEAUE AND PRODUCTION OF UKOUNDNUTS 
(IN SHELL) IN INDIA 



tion. Heavy and continuous rainfall results iu 
excessive vegetative growth, prolonged duration 
of crop, and low yields of pods. Groundnut 
comes up well in tracts, receiving 25-50 inches 
of well distributed rainfall. 

There are several varieties and forms under 
cultivat ion. These differ in the habit of growth, 
the duration of the crop, the size and shape 
of the pods, and kernels, etc. Nearly 50 distinct 
types from different groundnut producing coun- 
tries of the world, have been collected and are 
being maintained by the Department of Agri- 
culture, Madras. 

The commonly cultivated varieties arc* broadly 
divided into two groups : the* ‘ bunch * or 
‘erect*, and the ‘runner* or * spreading ’ (1*1. 
XVT, 1 <fe 2). The former is generally of short 
duration and matures in 3-4 months. The bran- 
ches grow erect and the? pods appear in a clus- 
ter confined to the base of the plant. The pods 
are generally small or medium-sized and contain 
1-2 small round seeds within a thin shell. The 
spreading varieties take 4-6 months to ripen 
and the pods are borne along the* length of the 
branches. They are medium-sized and contain 
1-3 oval seeds in a comparatively thicker 
shell. 

The principal varieties under cultivation in 
India were introduced at the beginning of this 
cent ury. These arc the * Coromandel ’ and the 
* Hold * belonging to the runner type , and the 
‘ Peanuts * and the • Red Natal ’ of the bunch 
type (PI. XVT, 3-6). The kernels from Ihe (Wo- 
man (lc I variety are of medium length, somewhat 
smaller than those of the Bold which gives long, 
large kernels, counting not more than 60 per 
oz. Peanuts yield small round kernels, having 
a count, of not less than 77 kernels per oz. 
The kernels from Red Natal have a deep red 
skin and yield a coloured oil. 


VAK1ETTES AND CULTIVATION 

Groundnut can adapt itself to a variety of soil 
and climatic conditions and is now found cul- 
tivated in different types of soil such as sandy, 
sandy loam, loamy and black soils, but it 
thrives best, in light sandy loam soils. Soils defi- 
cient in lime are reported to produce kernels, 
which arc not fully developed. It cannot stand 
frost, long or severe drought, or water stagna- 


Two more varieties, the* Karad ’and the ‘ Vir- 
ginia * are found to a limited extent in Bombay 
Province. The former is grown in Satara dist . 
and the latter in Surat dist. In size and appear- 
ance, the pods and kernels of the Karad variety arc 
intermediate between thoso of the Bold ami the 
Coromandel. Virginia and Bold are similar. 

Breeding and selection work carried out in Madras 
and Mysore have resulted in the evolution of certain 
high yielding types like A. H. 25, A. H. 685, 
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A. H. 698, A. 11. 186, A.H. 113 and H.G. 1. These 
when tested in different parts of Madras, Bombay, 
Hyderabad and Mysore were found to yield more 
nuts (20%) than local varieties. They also show- 
ed higher shelling percentage (73% against 71%) 
and high< r oil content (51*2% against 50*3%). 
These varieties are considered to be suitable for 
many parts of India (Burns, 75). 

The important characters for judging the* quality 
of groundnuts are : (1) the oil content of the kernel, 
(2) the shelling percentage, /.<?., the proportion of 
kernels to pods, and (3) the colour and size of pods 
and kernels. Of the various varieties cultivated, 
Khandosh is the best for oil extraction, sinco it lias 
not only the highest oil content, but also yields an 
oil of lighter colour than other varieties. However, 
in Madras, Coromandel is preferred both by millers 
and exporters, as Peanuts give oil with more sedi- 
ment. Peanuts grown in Madras and Hyderabad 
show a much lower oil content than thoso grown in 
the O.P., and Bombay. 

The maximum percentage of oil is obtained only 
from well developed kernels. Harvesting the crop 
oven a week in advance of proper maturity adver- 
sely affects the oil content. Tho oil content is 
somewhat higher when tho crop suffers from want 


of water than when it has excess of rain. The per- 
centage of free fatty acids is also an important fac- 
tor in judging the quality of tho produce, especially 
when tho oil extracted is intended for the manufac- 
ture of margarine, vegetable ghee, etc. Oil from 
ripe and sound kernels contains only 0 • 1 - 0 • 2 % 
of free fatty acids. Higher free fatty acid content 
renders kernels unfit for use as odible oil. 

The shelling percentage is found to vary in 
different varieties, and in tho same variety in 
different years, depending upon seasonal conditions. 
Bunch varieties generally possess a higher shelling 
percentage (80%) than spreading varieties (60-75%) 
which have thicker shells. When groundnut pods 
are sold by volume, tho weight per unit volume, of 
pods is sometimes utilised in assessing shelling 
percentage. 

Whoa the produce is sold for edible purposes, 
the size of pods and ke rnels and their colour are of 
importance. Light golden yellow pods, and rose- 
coloured kernels are generally preferred. Bold 
and Virginia nut s are in greater demand for edible 
purposes, sinco they have larger nuts with lower oil 
content and higher protein content. Artificial 
bleaching of pods is carried out in some foreign 
countries. 


TABLE HI 

CHARACTERISTICS OF COMMERCIAL VARIETIES OF UKOI'NDNIJT 


Bushel w’t 


of 

Variety Shilling kernels 

percentage (lb.) 

1 Coromandel, .Mozambique or Mauritius. 01) 51-3 

2 Bombay Bold, Big Japan • • OS 50- l 

3 Peanut, Spanish peanut. Khandosh, 72 53* 1 

or Natal. 

4 Hod Natal, Bed Ponuni, Lai Jiorin , 74 5b 1 

Lai Dana , or Pollnohi Bod, Small 
Japan. 

r» Oth-rs 


Avers go 





annual 

Per pent. 

Per 


Per cent. 

production 

of total 

cent. 

Major areas 

of pro- 

in *33-34- 

produc- 

of oil 


duction 

’37-38 

tion 




(1,000 tons) 


48* 28 

Madras 

85 

1,571 

50 

10*1)1 

Bombay States 

39 

500 

18 


Bombay 

25 




Hyderabad 

20 



48*40 

Bombay 

32 

018 



Madras 

25 




llydorabad 

30 



17*51 

Madras 

rji 

02 



t’.F. & fiorar 

•)U 

31 






02 





2,822 
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TABLE IV 

chief centres of pro duct ion and distribution of varieties (‘ 33 - 34 — * 37 - 38 ) 


Province or Stato 


Districts 


Variety Acreage Production 

(per cent.) (per cent.) 


Madras . 


. Contra l districts of Chitt-oor, North and 

Coromandol . 


SO 

SS 



South Areot, Salem, Trichi nopoly and 
Coimbntoro (30%), Coded districts of 

Poanut 


10 

10 



Cuddupah, Kurnool, Bollary and Anant- 
pur (34%) ami the Circars districts of 
Vi/.agapatam, E. & W. Godavari, Kistna 
and Guntur (28%) 

Rod Natal , 


3 

2 

Bombay 


. W. &. 15. Khan flesh, Satara, Nholapur, Bija- 
pur, Bolgaum (72%) 

Peanut 


r» o 

42 



Bold . 


25 

27 




Coromandel . 


20 

20 




Rod Natal . 


2 

2 

Bombay States 

• 

, Bhavnagar, Junagadh, Nawanngnr, and 
Gondal 

Bold . 


80 

85 



Peanut 

. 

10 

11 

0. l\ & Berur 


. Buldana, Akola, Amraoti and Nimar . • 

Rod Natal 


40 

42 




Peanut . 

, 

33 

33 




Bold . 

• 

10 

11 

Hyderabad • 

• 

. Gulbarga, Osmanabad, Bhir, Raichur, 
and Mahboobnagar 

Peanut . 

Bold . 

• 

40 

47 



* 

33 

33 




Coromandel . • 

. 

20 

20 

Mysore . • 

• 

• Cbitnldrug, Tumkur, and Kolar . 

Coromandel . . 

• 

50 

50 




Peanut • 

, 

50 

41) 


Tn India, groundnut is generally grown as a min- 
ted or monsoon crop. In some areas, it is also 
cultivated as an irrigated crop, when it is sown in 
Februa rv-Mareh and harvested in June-July. In 
Madras, Bombay, the C.l\, thoU.P., and Hyderabad 
it is sown mostly in Juno to August, depending up- 
on the monsoon, and harvested from September to 
Jauuary. In Assam and Pollaohi (Madras) it. is 
sow r n as early as April or May, since they receivo the 
south-west monsoon rains very early, while, in 
Tinnovelly and Rarnnaddists. (Madras) whore the 
rainy season is later, sowing is delayed till •Septem- 
ber or October. 

Groundnut is not an exhausting crop and usually 
no systematic rotation is practised in its cultivation. 
Often the same area is sown with this crop year aftor 
year. No appreciable reduction in yield has boen 
observed. However, in certain parts of Madras, 
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groundnut is alternated with cereals or cotton. 
Tn favourable sit uations, it is followed in the same 
year, by maize (Zm mays), sorghum (Sorghum spy).) 
gingollv (Sesanmm indicnm) or horse-gram (J)oli- 
chos biflorns). In irrigated areas, it is rotated 
with paddy, sugarcane, sweet potatoes, etc. Since 
groundnut is a leguminous plant, it enriches the 
soil with respect to nitrogen, a. nd higher yields are 
obtained with crops that follow. In some areas, 
groundnut is also grown as a mixod crop with 
cereals like sorghum, hajra (Pnmisehnn ft/ phonies), 
ragi (Eleimne roracana), ote., or oil-seed crops like 
castor ( Ricinus communis), giugolly, etc., and with 
pulses like arliar (Cajanvs cajan ), the most common 
mixtures l>eing groundnut-castor and groundnut- 
arhar. Only hunch types are used in mixod sowing. 
The groundnut usually matures oarlior, and is liar- 
vested boforo the other crop. 
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The best, nuts are selected for seed and are care- 
fully preser ved. Seeds of most of the bunch types 
are non-dormaut, i.o., they germinate, if sown 
about 10-15 days after harvesting. But the seeds 
of the spreading types are dormant and require 
a resting period of 2-3 months before they are sown. 
The pods are shelled by hand just before sowing, 
taking care to avoid injury to the kernels, and selec- 
ted seeds are used for sowing. Tn the ease of the 
bunch types, about 100 lb. of kernels are required 
for sowing an acre, and in the case of the spreading 
types, about 75-85 lb. Under irrigated conditions, 
the seed rate may be? reduced by about 20%. 

The land is prepared for cultivating groundnuts 
by ploughing it 2-4 times, immediately after the 
first showers of the South-West monsoon. Tn 
black soil areas, instead of ploughing, the (junta la 
(blade harrow) is worked several times. Dibbling 
the seed in furrows behind the wooden plough is tlio 
common method of sowing in the major groundnut 
growing areas in India. In the Ceded Districts of 
Madras, however, 3-0 tyned seed drills with 
9J-11" spacing between coulters is used for sowing 
and the seed is covered by working a guv taka. 
In Madras, a spacing of about 9-12" for sjircading 
types, and 0-9" for hunch types is found to be 
economic. In Bombay, a spacing of 1' between 
rows and 9" between plants in the row is advocat- 
ed. When groundnut is raised in rich soils receiv- 
ing good rainfall, or under irrigated conditions, a 
wider spacing of about 1-1 ¥ may be necessary. 

Normally two hoeings and weeding* arc given to 
the crop, the first about three weeks after sowing, 
at the time of first flowering, and the second, about 
a month later. No hoeing or weeding is done aftor 
the plants have grown ami pod formation has start- 
ed, as it will disturb the development of the ovaries 
inside the soil into pods. Inter cultivation is gene- 
rally done with hand hoes, having blades, 1-2" 
broad. In localities where bunch varieties are 
grown, sometimes plants are earthed up by plough- 
ing. This is said to facilitate the penetrat ion of 
the gynophorcs and to increase pod production. 

Usually, only cattle manure and ash are used for 
this crop (2-5 tons per acre), the manure being 
applied just before sowing time. Where the soil is 
sandy, if is customary to apply tank or channel silt 
(15-20 tons per acre) once in 3-5 years. Sheep or 
cattle penning is also in vogue in some of the dist- 


ricts. When groundnut is rotated with other crops, 
it is customary to manure the crop preceding it 
and to raise groundnuts without direct manuring. 

Tho response of groundnut to fertilizers has been 
studied in some of the experimental stations in 
India. In the black cotton soils of Bombay and the 
Central Provinces, nitrogenous manures have no 
effect on yield. A definite respons e to the appli- 
cation of potassium sulphate lias been obtained 
at. Akola Experimental Station (C. I\). In Burma, 
in light sandy loam, alkaline and poor in all flic 
essential elements of plant food, nitrogenous 
manures alone have been reported to have given 
enhanced yields. In light sandy loam soil, accord- 
ing to the investigations of the Agricultural Re- 
search Station, Tindivanam (Madras), groundnuts 
respond to an application of potash and phos- 
phoric acid, but not to nitrogen. 

When the crop reaches maturity, leaves begin 
to wither and turn yellow. The development of a 
distinct t int inside the shell is also an indicat ion of 
maturity. A few plants are pulled out to sec if the 
majority of pods arc free from extra moisture 
in the shells. Harvesting is the costliest operation 
in the cultivation of groundnuts. The bunch varie- 
ties are generally collected by pulling out the 
plants. If there is sufficient moisture in the soil, all 
the pods come out with the plants, but if the soil is 
dry and hard, the plants are lifted by working p 
harrow or by using a hand -lire. The pods after 
drying are removed by hand, or by beating the 
plants against a bar. In the case of spreading types, 
the fields have to be dug up with spades, ploughed, 
or harrowed, before the vines are gathered, and the 
pods are hand-picked from the soil. In the Ceded 
Districts a blade harrow, called jndda guv taka, 
drawn by bullocks, is made use of. Jn certain 
tracts, smaller guniakas or wooden ploughs with 
attached blades are used for uprooting the vines. 

The pods are stripped from the vines immediately 
after harvesting, particularly in rainy tracts. In 
the drier areas the plants are J leaped up after drying 
and the pods are later shaken out. Where ground- 
nuts are grown in gardens or on wet lands, it is 
usual to allow the fields to dry first and then to irri- 
gate and pull out the vines. The pods are dried 
soon after harvesting to prevent deterioration. 
Inadequately dried nuts are liable to develop free 
fatty acids. 
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The 1 cultivators sell their produce mostly as nuts 
in shell. It is decorticated before it reaches the mil- 
lers and exporters. Decortication helps to reduce 
volume and freight in the movement of the produce 
but the kernels get exposed to insect attacks and 
become liable to rapid deterioration. 

Groundnuts are shelled either by hand or by 
machinery. ‘ Hand -shelling ’ as understood in the 
trade consists in beating the nuts with sticks, 
followed by separating the kernels by winnowing. 
It is customary to moisten the nuts, the previous 
evening, in order that the kernels may not break 
into pieces. Hut the moisture absorbed by them 
increases the free fatty acid content of the oil. 
Mechanical decorticators have also been developed 
for shelling. The decen t i cat ors used in India are of 
two kinds, viz., the ‘ Heater ’ type and the 4 Grate ’ 
type, and both types of machinery are made in 
India, in the Heater type. Mu* nuts are shelled by 
steel plates revolving at a high speed in a perforated 
drum, and in the Grate typ * they are rolled against 
a grate by revolving crushing plates. The mois- 
ture content of the nuts, and the speed of the de- 
corticators are regulated to minimise the percentage 
of 4 splits * and 4 brokons \ 


The yield of groundnuts varies considerably in 
Tndia. Spreading types give a much higher yield 
than bunch types. The* yields under irrigated 
condit ions arc nearly double those obtained when 
groundnut is grown as ;i. dry crop. 

TABLK V 


AVERAOE annual yield per acre in the important 
(JROUNDNUT TRACTS OF INDIA DDitlNU 

38/31) 42/13* 

lb. per aero 

Madras .... 

900 

Bombay (including Bombay Slates) . 

79!) 

Oent.ru 1 Provinces .... 

04 1 

Hyderabad ..... 

757 

Mysoro 

529 

* Indian Tr. J. 



The yield per aero is higher in Madras, and the 
average yield in Tndia compares favourably with 
those recorded in Africa and the U.S.A., but it is 


less than those obtained in China (1,630 lb.) and in 
Mauritius (2,230 lb.). Very high yields have been 
reported from some of the Government Research 
Stations in Tndia (1,744 lb. per acre for the rain-fed 
crop, and 3,328 lb. for the irrigated crop). 

The groundnut crop is subject to three important 
insect pests : the Red Hairy caterpillar (Aw m eta 
albislrlga Walk.), the Sural moth, a small leaf mill- 
er caterpillar (Slomopteryx nvrteria Meyr.), and a 
stem burrowing beetle, the Vcr pooch i (Sphcnoptcra 
perotetti G). 

A msacla albistriga does considerable* harm to 
the eroj) in Madras, Hyderabad and Mysore. 
After the heavy rains of the South-West monsoon 
the moths emerge from the pupae in the soil and 
lay their eggs in largo numbers mi the leaves of the 
plants. The Red Hairy caterpillars that hatch out 
feed voraciously on the leaves, and somet imes en- 
tire fields are laid bare. When badly infested fields 
of the previous season are ploughed by means of an 
inversion plough, the pupae are exposed. They 
may then he. collected and destroyed. The moths 
which appear soon after the rains (in July and Aug- 
ust) are very sluggish and may be hand-picked and 
killed. It is also advisable to dig trenches round 
fields infested by this pest, to trap the caterpillars 
and to prevent their migration. 

Stomo pier c nerteria occurs in areas of deficient or 
badly distributed rainfall. The pest is the larvae 
of a small moth which webs several leaves together 
and feeds on them. The life cycle of the moth is 
very short and sometimes four broods have been 
noticed in one season. Dry weather favours the 
pest. Owing to its habit of burrowing into tho 
leaf tissues, spraying is not of much use as a 
remedy. The moths are attracted by strong light 
at night, and the use of light traps is suggested. 

The larvae of the beetle Hphenoptera yerotetti , 
burrow into the stem of the pla nt, close to the soil 
surface, or into the main root. The attack is gene- 
rally found in irrigated fields. The only preventive 
me sure consists in destroying t he plants attacked 
by this pest and killing the beetles where possible. 
Hugs, Aphanus sordidus Fabr., have been reported 
to cause considerable damage to groundnuts in 
Bombay. They appear in large numbers and draw 
out the oil from the kernels, both in the fields and 
on the drying floor. Occasionally they are also 
found to infest stored material. 
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The i tikka 9 disease is due to a fungus (Cwcos- 
•pora sp. ) which attacks leaves, causing small 
yellowish spots which gradually spread out, and the 
leaves drop out later. Spraying with fungicides 
like Bordeaux mixture, colloidal copper, etc., or 
dusting with sulphur has been found beneficial. 
The wilt disease (Rhizoctonia bataticola) occurs in a 
spasmodic form in summer months. The leaves and 
branches gradually dry out. Another disease which 
is regarded as due to a virus, causes a dwarfing of 
the plant and a crowding or shortening of the leaves 
leading to a rosette-like appearance. This disease 
is very destructive in South Africa but has not 
yet become serious in India. 


When the crop is maturing, wild pigs and crow s 
cause considerable damage in some localities. 
Several caterpillars, beetles and ants attack nuts 
stored in the form of kernels. Nuts in shell are 
less liable to deterioration. 

GROUDNUT PRODUCTION A USES 
Groundnut is the most important oil-seed crop 
of India. The total acreage under this crop in ’44- 
45 was estimated at nearly 1,06,00,000 acres, 
and the production of nuts in shell, at .‘19,00,000 
tons. The cultivation of groundnut is mostly 
confined to southern India, and Madras has 
the largest acreage, and is followed by Bombay and 
Hyderabad. 


TABLE VI 

DISTRIBUTION OF ACREAGE AND PRODUCTION OF GROUNDNUTS ( IN SHELL ) 



Acreage 
( 1 ,000 acres) 

Per cent. of total 
acreage 

Production of 
nuts in shell 
(1,000 tons) 

Per cent, of total 
production 

Province or State 

Average 

’33-34/ 

’37-38 

In 

’14-45* 

Avorage 

’33-34/ 

’37-38 

In 

’44-45 

Average 

’33-34/ 

’37-38 

In 

’41-45* 

Average 

’33-34/ 

’37-38 

In 

’41-45 

Minims .... 

3,301 

4,300 

48-0 

40-7 

1,523 

1,951 

53-9 

50-6 

Bombay anil Bombay States . 

1,804 

2,540 

23-6 

24 0 

706 

828 

25-0 

. 21-5 

C. J\ A Berar 

170 

006 

2-4 

5-7 

46 

164 

1-7 

4-2 

U. P 

85 

130 

1-2 

1*2 

47 

62 

1-6 

1-6 

Punjab ..... 


64 

•• 

0-6 


14 

•• 

0* 4 

OriHHu ..... 

•• 

18 

•• 

0-2 


7 

•• 

0*2 

Hyderabad .... 

1,181 

2,604 

10-9 

24*6 

394 

761 

14-0 

19- 7 

Mysore ..... 

200 

210 

2-9 

20 

41 

47 

1-4 

1-2 

Baroda ..... 


102 

•• 

10 

•• 

22 


00 

Others ..... 

11)9 


50 


65 


24 


Total 

7,000 

10,574 



2,822 

3,856 




* Indian Tr, «/., vp/« map facing last page. 
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PRODUCTION OK GROUNDNUTS (lN SHELL) IN DIFFERENT PROVINCES IN INDIA IN ’44-45 



During '33-34/ *3 7-3«8, 01% of the total produc- 
tion was retained in India and the rest exported. 
Internal consumption was : for seed, 11*4; for 
edible purposes 0-7; and for oil extraction, 
42-5%. 

TABLE VII 

AVERAGE ANNUAL CONSUMPTION OF GROUNDNUTS 
(IN SHELL) IN INDIA DURING *33-34/ * 37-38 
(In thousand tons) 

Edible Oil 

Seed purpoHCH extraction Total 


Mail run . - .172 70 475 717 

Bombay 48 30 350 428 

Central Provinces . 0 5 32 43 

United Pro vi iicoh .3 14 30 47 

Other Provinces .1 27 13 41 

Hyderabad • 45 15 125 185 

Mysore ... 7 5 20 32 

Bombay Statea . 33 6 125 164 

Oilier • 7 16 30 53 

Consumption in 

India . . .322 188 1,200 1,710 


In a note on the progress of the ‘ Grow More Food 
Campaign ’ (Govt. India, Dt p. Educ. Hlth. & 
Lands, 1945), the production of groundnut 
kernels in ’43-44 has been estimated at 

2.001.000 tons (or 2,859,000 of nut in shell). Of 
this 267,000 tons (13*3%) were exported leaving a. 
balance of L734,000 tons for internal consump- 
tion. The quantity used for seed, food, etc., was 
estimated at 450,000 tons (22*5%). The rest, 

1.284.000 tons (63*9%) was used for the pro- 
duction of groundnut oil. 

Groundnuts are a cheap and rich source of fat, 
protein and vitamins Bj and B 2 , nicotinic acid, 
and vitamin E (26 T. U./lOO g., Pickett, Chem. 
Abafr., 1942, 36. 4213). Surma (Indiriv J. fried. 
Rea., 1944, 32. 11V) has reported the occurrence of 
7*26 pg. per g. of vitamin B„ (pyridoxine). The 
red skins are particularly rich in vitamin B, . 
During processing nearly 90% of this vitamin is 
lost. The nuts are comparatively poor in vitamin 
A, and contain hardly any vitamin G. Groundnuts 
are also a good source of lecithin which is present to 
the extent of 0*5-0* 7% of the decorticated nuts 
(Traill, Chem. & Induatr., 1945 > 68 ; Jacobs, IT, 574). 
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TABLE VJII 

COMPOSITION OF UHOCNDNUTS'AND GROUNDNUT PRODUCTS 
(For 100 O.) 


Vi r cent. VifcttininH/100 g. 



Jliiw nuts (Indian) (ri) 7 .?) 20*7 40- 1 20-3 3*1 1 • 9 549 005 0-33 Ml 03 300 .. \V]ld) 

I.U. 

Bonstad nuts (Indian) («) 4 0 31 0 39- H 10 3 3*1 2*3 001 0 00 0-41 0-3 

Peanuts (b) 20 20-9 44-2 21-2 2 4 2-7 090 0 07 0-40 2 0 300 0K0 000 13-0 

Peanut blitter (h) 1*7 20- 1 47-S 19 0 2-0 011 0-07 0-4(1 I S 300 300 000 17-0 

re-nun* flour (r) 4-4 09-0 9- 20- 0 3-H 0 07 0- 0 * 0 1 1 (r)000 300 20- 0 


(</) lilih. Hull No. 23, 1941. 30 5 (/1) Ho in/. Co., Nutrit. Charts. 1942, 20; 
(<•) .InooLs, I, 0S2 ; (d) Swaminatimn, Indian d. wed. lira., 1941, 30, 39; 


(r) Zuckor and /urlo*r, Jnduslr. Emjny. ('hem., 1943, 35, SOS. 

(T round nuts may Ik- oaten either raw, or after 
roasting, lint, in general, roasted ones are preferred. 
They are used in numerous ways, salted, sugared, 
or mixed with sweetmeats and other edible pre- 
parations. (iroundniits prove rather indigestible 
ow ing to their high oil content, and also because 
in chewing, the kernels are not broken into sulli- 
eientlv small particles. 

In America, groundnuts an* known as peanuts 
and have become extremely popular. Tt is estimat- 
ed that in 1042 approximately 000.000 tons were 
shelled for out-of-hand eating, confectionery and 
peanut butter (Payne, Chow. <{? Kngng. AVi/vr, 1042, 
20 , 1173). Peanut butter lias become a common 
article of diet . Tt is prepared by grinding roasted 
blanched kernels after removing seed-coats and 
seed-germ,s. It is generally made from a mixture 
of Spanish and Virginia peanuts (40:00). The 
butter made from Spanish peanuts (oil content, 47 - 
50%) is too oily, and that made solely from Virgi- 
nia peanuts (oil cont ent, 38-47%) is too dry. Sel- 
ected kernels are mixed with salt (1-4%) ground or 
crushed into a fine paste or ‘ butter ’ , and packed 
in hermetically sealed tins. Peanut butter has 


nearly the same composition as peanuts masted in 
shell. Large quantities are used for the manu- 
facture of sandwiches, candy and bakery products. 

Peanut flour is a recent development in the 
U.K.A. (Payne, lor. rit.). Tt is prepared by grinding 
the finest grades of peanut cake. Sizing is carried 
out by means of air separators, since in bolting 
the flour blinds the cloth used. 

According to Zuekrr and Zueker ( Indnstr . 
Kngng. Chew., 11)43. 35 , 808), peanut flour, 

like cotton-seed and soyabean flours, is specially 
suitable for supplementing white flour. Tn making 
bread, it can replace white flour up to 12 50%, 
and 30% replacement is the maximum limit. 
Peanut flour has great possibilities as a cheap pro- 
tein food. 

Ow'ing to the high fat and protein content, 
groundnuts form a valuable energy giving food. 
Nearly 1)0% of the nutrients are digestible. The 
calorific value of groundnut (541) eals./lOO g.) is 
nearly 5 times that of be£f (114 cals./ 100 g. ; 'Mlth. 
Bull., Nr. 23, 1041, 35). The nutrient ratio is 
approximately 4, and l()0g. are equivalent to 
131*4 g. of starch (rule Tftblo XI). 
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The value of groundnut protein as hunnm 
food is now well established. Mitchell and Beadles 
(*/. Nvfrif 19117, 14 . 597) in experiments on rats 
found that the true digestibility of the protein ol 
raw nuts was 97 * 4%. and biological value, 57-9. 
From the nutritional point of view, good quality 
groundnut cake is a concentrated food almost 
equivalent to meat, and in general quality, it com- 
pares favourably with proteins from soya beans 
and cottonseeds. Further, while soya bean proteins 
are efficient' only after they have been heated, 
raw groundnut protein is of high nut ritional value 
nearly equal to those of meat a nd eggs. 

The principal constituents of groundnut protein 
are the* two globulins, arachin and eonaraehiu. 
•Jones and Korn (J. ayrir. Kps., 1990, 40 . 975), 
found that the oil-free meal prepared from Virginia 
peanuts contains N\ 7*50% which is equivalent to 
40_48% (N X 5*5) of crude protein. Arachin is 
present to the extent of approximately 25% and 
eonaraehiu, 8% of the oil-free meal (ef. Kotasthaue 
and Narayaua, Prac. 1 ndian Acad. Sri., 1957, 6B. 
570). 

The ammo acid distribution of arachin and 
conaradiin has been tabulated by Traill (Inc. ctf. ; 
cf. Jacobs, T, 091). ('onarachin lias a higher content 
of cystine, tryptophane, and lysine. Recently 
Kotasthane and Narayaua (lac. rit.) have carried 
out the analysis of protein from groundnuts grown 
in India, and compared the total globulins of 
groundnut with the t otal proteins of milk, of soya 
beans and of gram (ride Tabb* IX). In general, 
groundnut proteins compare more favourably with 
milk proteins Mian soya bean proteins, and are in 
some respects superior to the latter. 

TAHLK rx: 

AMINO ACIDS IN I)| KKERKNT PROTEINS (PER CENT.) 

Total 


Amino acid 

globulins 

in Arachin 

groundnut 
cake 

Oon- 

araeliin 

Milk 

Soya 

liOOll 

Oram 

Arginine 

. 13 -a 

i:lh 

18* l 

4-8 

5 l 

11*0 

Histidine 

. !■« 

2-0 

1-9 

2-0 

M 

1-4 

Lysine 

. 4-7 

4-4 

5-0 

tf-0 

2-7 

7-4 

Cystine 

. 1-4 

1-2 

1*6 

1-2 

0*7* 

2-0 

Tyrosine 

. 4-8 

5-4 

3*2 

4*5 

1-9 

3-0 

Tryptophane 0 • 7 

0-7 

M 

1-5 

1*9* 

0-5 


OKOl'XDXUT OIL 

The major portion of Mu) crop produced in India 
is pressed to yield groundnut oil. Various typos of 
msichiucrv are used, but the. important ones are the 
bullock-driven cfukktt or yhani, the power-driven 
rotary mill and oxpellers. The yhani is employed 
in villages for pressing out the oil. It is really a 
pestle and mortar. The mortar is generally made of 
wood, or rarely of granite, and is lixed to the ground. 
The pestle which is made of wood is conned ed t o a 
shall, and is operated by bullocks. TIu* \ fhani oil 
is not filtered. Sometimes a small quantity of water 
is added to the oil to help elarili cation. 

The (fhani s usually crush groundnut s in the form 
of kernels, hut nuts in shell, and nuts in shell mixed 
with kernels are also crushed. The yield varies 
from 55-59% by weight of kernels. iSiuce the seeds 
are pressed cold, t he oil is free from mucilage and 
albuminous matters. It: is said to be of superior 
quality, and is preferred for edible purposes. More 
than cue third of t ho total weight of oil producod in 
India is from (fhani s. Although th a [fhani is not a 
very effective means of producing the oil, it has the 
advantage of providing work to the cultivator and 
of dispensing with a. considerable amount of cost, of 
transport and distribution of seed, oil and cake. Be- 
sides, cold pressing does not load to loss of vitamins. 

The power-driven rotary mill is an adaptation 
of the (fhani. Both the pestle and the mortar are 
made of iron and are moved in opposit e direct ions. 
The yield of oil ranges from 50-42%. Kxpellcrs 
an* employed in most of the larger factories. The 
meal is heated prior to pressing b t \ passing it 
through a steam-jacket r a. steam-heated kettle.. 
The yield of oil is about- 40-44% and the oil pro- 
duced is somewhat yellow in colour. Kxpellers are 
increasingly used for crushing groundnuts, not only 
in the producing areas, but also in important 
consuming centres. 

Among the other types of machinery mention 
may be made of certain presses such as tin* screw 
press and the wedge press. Hydraulic presses of 
the open or cage type have not found much favour, 
and in India there are no plants for the extract ion 
of oil by solvents. 

Kuquiries made during the Marketing {Survey 
(1940) showed that then? are nearly 050 expollers, 
2, 100 rotary mills and 29,000 y hunts and 500 hand 


Markley & Goss, 17. 
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presses operating on groundnut exclusively, or 
more eonunonly, with other oil-seeds. The bulk 
of groundnut crushing is carried out in Madras 
and Bombay which together account for nearly 
70% of the oil produced in India. 

The production of groundnut oil in India has in- 
creased very considerably in recent years. The 
average annual production of oil and cake during 
\33-34/\37-3H was 336.000 tons and 504,000 tons 
respectively. It is estimated that the corresponding 
figures for '43-44 are 514,000 and 770,000 tons 
(Govt. India, Pep. Educ. 111th. & Lands, cited on 
p . 07). 

According to the Food Department, Govern- 
ment of India, the following arc the estimates of 
the production of oil in different areas in *46-47 
(in 1 ,000 tons) : 


TABLE X 

U ROUNDS I’T OIL PRODUCTION IN INDIA (’46-47) 


Madras 

287- 1 

0. 1\ & Uci.ir 

32-0 

Bihar. 

00 

Orissa 

5-0 

U. i\ ... 

. 40 

Mysore 

100 

Ha rod a 

170 

(lu jar at States 

W. r. States 

1*0 

90 0 

Doccun States 

. . 100 

0. 1. States 

. . 6-0 


Large quantities of groundnut imported from 
Africa and Asia, are crushed in England, France, 
Holland and Germany. For obtaining high grade 
pale-ycliow oil, the kernels after the removal of 
seed-coats, are cold-pressed in hydraulic; presses. 
The cake is then ground, mixed with a little water, 
heated and again pressed. The oil thus obtained 
is also suitable for edible purposes. The cake is 
again ground and pressed hot. The oil obtained 
by this third pressing can be rendered edible by 
retining. Solvent extraction is also practised in 
Europe. 

. In the U.S.A., clean kernels are crushed, heated 
iu a cooker, aud pressed hot in hydraulic presses. 
Only one pressing is made, leaving the cake with 
6 S% of oil. After expression, the oil is filtered and 
allowed to stand in tanks until the * foots ’ (meal) 
settle. Crude groundnut oil, separated from foots 


immediately after expression, has excellent keeping 
qualities. Oil obtained fi om good kernels is suitable 
for edible purposes, and crude oils are refined. 

Cold pressed groundnut oil is golden yellow 
in colour and has a faint agreeable odour and a 
bland taste. The hot pressed oil has a strong 
reddish yellow tinge and is sometimes even brown. 
It is a non-drying oil and has the following cons- 
tants : sp. gr., 15715°, <>M)16-0-921 \n v l& ° 9 1 “47 : 
sap. val., 189-166 ; iod. absorption, 85-98% ; acid 
Val., 2-6; unsap., 0*3- 10% (Hilditeh, 119). The 
component acids are : palmitic, 8-3 ; stearic, 3- 1 ; 
aracliidic, 2*4 ; hclienic, 3*1 ; lignocerie, 1*1; oleic, 
56*0; and linoloie, 26 0% (by weight). The pre- 
sence of small proportions of behenic, aracliidic and 
lignoceric acids is characteristic of this oil. The 
separation of these acids is employed as a test 
for tho detection an the approximate determina- 
tion of groundnut oil (Jamieson, 157). 

The glycerides of the oil are of the evenly 
distributed c lass, with negligible fully saturated 
components, and practically all the saturated acids 
are in the form of monosaturated dioleins (probab- 
ly both monosaturated dioleins and monosaturated 
oloolinoleins) ; tri-unsaturatod glycerides form 
about 45% of the oil and probably include about 
25% of linoleo diolein aud about 20% of triolein 
(Hilditeh, loc. cit ., 164). 

Groundnut oil is predominantly an edible fat. 
In India, tho oil prepared in ijhunis is preferved 
for culinary purposes. Large quantities of I be oil 
are also employed for adulterating costlier edible 
oils, such as the gingelly, rape and mustard oils. 
The oil expressed from kernels contains some 
mucilage and albuminous matter. For edible 
purposes it is generally refined by caustic soda, 
bleached and dc-odurisod. 

Large quantities of groundnut oil are now used 
in India for the manufacture of vanmpati or vege- 
table ghee by hydrogenation. The consumption 
of groundnut oil in this industry has risen from 
about 44,000 tons in 1938 to over 163,000 tons in 
1945. The corresponding figures for vanaspati out- 
put were 59,000 and 127,000 tons. The proposed 
expansion of the vegetable ghee industry to produce 
another 105,000 tons will require 120,000 tons more 
of vegetable oil, mainly groundnut oil. 

In Europe and America, cold drawn oil aud re- 
fined oil aro used as odible fats, and for the 
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manufaoturo of margarine. Croundnut oil is a 
vory good salad oil and is of toil blended with some 
olive oil. It is not necessary to 4 winter ’ or de- 
niarginato it as it doos not readily deposit stoariu 
at eold teuipor.it ures. The oil is also used for 
cooking sardines before packing them in olive oil. 

Oil of pharmaceutical quality is obtained from 
the seeds by cold expression. It is pale yellow in 
colour and has a faint nutty odour (acid val., 
*<4). Its properties arc similar to those of olive 
oil. The B.l\ recommends its use as a substitute 
for olive oil in areas where the latter is not readily 
available in making ointments, liniments, plasters 
arid soaps. Addenda 2 & 3 authorise its use in 
place of olive oil, iu a number of official prepara- 
tions such as solutions of vitamins A and I) 
(Oleum vita min a turn). The oil can be sterilised 
by heat ing to !. r >0° for one hour and may be used 
for the preparation of medicines for injection. 

In the form of emulsion, it is used for feeding 
children. In the Hast, it is considered to be an 
aperient and an emollient. In veterinary medicine 
it is used as a nutritive laxative and emollient, ft 
has been employed in the form of an emulsion for 
the control of several insect pests of plants, a nd in- 
creases markedly the toxicity of insecticides like 
derris, nicotine, etc. 

(I round nut oil (I'.N.S. factor*, U)2 ; hardness No. 
!%• 3 ; grain solidifying point, t/V ) blended with 
other oils and fats is used in the manufacture of 
soap. Usually only the' lower grades of oil, and 

* Sap. val. iod. val. 

T.\m 

oo.McosiTioN \.vd Nirmirivw value* 


soap stocks obtained during refining are used in 
soaj) making. It is used to a limited extent in flic 
manufacture of cosmetics, leather dressings, tallow 
substitutes, etc. (iromulmit oil has been employed 
as a substitute for diesel oil in internal combustion 
engines with only minor modifications of the engine 
(Agarwal, Chowdliury, Mukerjee, and Y'erman, 
Hull. Italian Indnsfr. 7iV.s\. No. I!), MM3 ; vide also 
Mauzella, Cltrm. Abstr M>30, 30. 2347 ; MM2, 36, 
o33l). At normal loads tlic consumption of the oil 
was higher than that of mineral oil. but at reduced 
loads it was lower, in spite of its lower calorific 
value. Compared with diesel oil, groundnut oil has 
a somewhat better thermal efficiency, but gives 
slightly greater (not excessive), deposit of carbon. 

The oil finds some use as a lubricant, and blends 
with mineral oil have been developed suitable 
for use in internal combustion engines, and for lub- 
ricating general maebineiy. It is employed to a 
limited extent as an illuminant. A .50% blend with 
kerosene oil lias been found to give satisfactory 
results in ordinary kerosene lamps. Uroundnut 
oil is also list'd to replace olive oil for oiling scoured 
wool fibres. 

Cromidnut cake is one of the cheapest oil-cakes 
and lias a high nutritive value. If tin* cake is pre- 
pared from selected kernels under hygienic condi- 
tions, it is suitable for human consumption. 
I Vaunt flour referred to already is one of the 
edible products prepared from it. 'flit* follow- 
ing table gives the composition of groundnuts 
and groundnut cakes : 

10 X [ 

>r (jaouNONirrs an i> ukoundnut cakes 


. {•'. Compvsilion ( IVr rout.) 




o 



r. 




3 

r* 


a> 

1 




m 

"o 

<y 

o 


O <9 rj 

±1 U 

A 

a 




£ 

<3 

Pm 

L- A Pm 

J* 

1. JVmints 

(«) 

0 0 

20S 

I Ml 

1 j -5 2 0 

•». •> 

2. Croundnut cuku 

10-3 

40- S 

7 • r* 

23-2 0-4 

5 • S 

(docortifiitod) 

(«) 






3. Crouudmit cako 


10-3 

30 2 

0- 1 

21 S 22 0 

."»• 7 

(undofiorticatod) 

(") 






4. Croundnut moul 


7-0 

31*8 

Ml 

211 I 2 5 3 

4 3 

(imdcuorticutod 
and oxirnoted) 

(«) 






5. Croundnut rako 


Dry 

r»i-« 

s*2 

20 • 11 7-4 

;V 7 

(Bangalore) 

(>>) 

basis 






Dlnc.sti A’ ulri rut# 

{l*or r« 

•nt.) 


■sic 

3 








3 A 

. CJ 

- 


m 

O 


§ 

'll 

HAS 

^ rs o 
-r r ® 

Crude 

Protei 

M j", 

3 C. 

£ 

0 % 
A 

i V 

J* >* 

o 

u 

A 

X o 

* 2 

2 ’3 % 

a’5 u 

zZ'l 


Pm 

A 

pM 



21 1 

22- 2 

10 3 

14 7 

0- 2 

1 

H!l 

131- 1 

42-0 

40- 0 

0*8 

HI- 7 

0f» 

1 

OS 

73-0 

27 7 

20- S 

S- 2 

IS- 1 

20 

1 

SO 

50 -S 

20 2 

28-3 

1 ■ 5 

20-0 

2 0 

l 

SI 

44- 1 


(a) Woodman, Hull. Minixt. Ayric Land., No. 124, 1 04/* ; (<6) Son, Imp. Conn. Ayric. Rvx., Mine. Hull., No. 2 5, HUH, 20. 
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tahi.k xrr 

MANIIRIAL VALUE OK UKOIINDNUT OAKES 
(lVr 


>r 

tv>5 

K a O 

CnO 

( Jromulnui oako 




(line n-tiealod) (a) 7*5 

(rromiilmit cuko 

1 30 

i*r»o 

0-20 

(.umlot-orli(!ikUM|) (a) 4 *S 

(iron uinut <!iiko 

81*00 

1*10 

0-20 

( Mimi'itloi-o) ( 6 ) oL‘ 8 * 

1*28 

1*43 

0 * 28 


(a) Wooilinun, loo. tit ; ( b ) So n. loo. tit. 

* Oiulo protein, dry bus in. 

In India, two varieties of groundnut cake arc? 
marketed : g/tani. cake ((32-05% of kernels) obtained 
when the oil is pressed out by indigenous wooden 
presses and the 1 expoller ’ quality cake (50-00% of 
kernels), from power-driven oil mills. The former 
has a higher oil content (average, 11*2%) than 
the latter, and is usually preferred for cattle feed. 

(Jrouudnut cake constitutes a very valuable 
concentrated feeding stuff for cattle and other 
farm animals. It contains a higher proportion of 
protein and oil than any other oil-cake. Both 
these are easily digested. The eake obtained, when 
solvents Are used for the extraction of oil, is richer 
in protein, but is very poor in fat. In European 
countries, it is used for producing compound cattle 
foods by mixing it with molasses, starchy* materials, 
etc. Powdered groundnut eake is largely used in 
the U.S. A. as a hog feed. Unlike kernels, it does 
not produce soft pork. The addition of groundnut 
meal to poultry feed stimulates egg-laying and 
assists in bringing chicken rapidly to marketable 
size. 

(Iroundnut cake is a good organic nitrogenous 
manure. It is a particularly valuable manure 
for paddy, sugar-cane, coffee and tea. In combi- 
nation with superphosphate and potash, it has 
been found very beneficial in areca nut cultivation. 

An acre of groundnut, when raised as a dry 
crop, yields about a ton of green haulms, and about 
a ton and *a half when cultivated as an irrigated 
crop. The haulms and leaves constitute good 
fodder, when green or after conversion into silage. 
After harvesting, they are also dried and used as 
hay. In some parts of south India the haulms, 
when available, are used as green manure for 
paddy at the rate of 3,000-5, 000 11). per acre. 


The husks const it ute 20 52% by weight of the 
pods, and in India the average is about 30%. lienee 
large quantities are obtained as a by-product 
during the separation of kernels. These husks are 
principally composed of crude? fibre (up to 00%) 
and small quantities of lignin and pentosans. They 
are of little value for making paper and arc* only 
suitable for low grade cardboard (Bull. imp. 1ml. 
L<md ., 11)25, 23* 320). Recently Lynch and (loss 
(Industr. Kngng. Chnn.* 1030, 22 , 003) have been 
able to obtain 40 42% of unbleached pulp, which 
could be purified to a product containing 00% of 
a -eel In lose. 

The husks have very little food value. They 
are sometimes used for mixing with groundnut 
meal, molasses, and other cattle foods, for increas- 
ing their volume. 

Attempts have been made to use the husks as a 
substitute for powdered cork for insulating pur- 
poses, but their efficiency is 30% less. They are 
mostly used as fuel, and the ash obtained from 
them, as manure. Rama Rao (J. Indian rlmn. 
Sac., fnduslr. <0 Xacs Kdn I03S. 1, 137) has 
subjected them to destructive distillation and 
obtained a charcoal (740 lb. from 1 ton of shells) 
with good decolourising properties. 

The red skins (seed-coats), separated from 
kernels used for the prepu rat ion of peanut butter, 
are almost equivalent- to wheat bran in their nutri- 
tive value. They are sometimes mixed with varying 
proportions of ground husks, and the product is 
known as groundnut brail. 

In the preparation of peanut butler, germs are 
removed before crushing the kernels since they 
have a bad effect on the quality of the butter. 
Theso germs have nearly the same' composition as 
peanuts, and are mostly used in cattle foods, and for 
feeding poultry. 

GROUNDNUT PKOTKIN 

In recent years groundnut protein has been 
assuming technical importance. II- can be readily 
prepared from high grade groundnut cake of low 
oil eon! cut (I *0-1*5%), which has not been sub- 
jected to a temperature exceeding 40° during 
extraction of the oil. Such a eake crumbles 
easily into a white powder, and when treated 
with 0* 1 -0*2% of caustic soda, its protein goes 
into solution. The solution of sodium proteinate 



ARAGHIS 


THE WEALTH OF INDIA 


ARACHIS 


formed is filtered, and the protein is precipitated and 57, 1944) has used groundnut protein for the 
by the addition of acid or sulphur dioxide*. It is preparation of glues for the manufacture of ply- 
allowed to settle, washed free from salts and wood. Dry and wet strength glues are obtained by 
dried. mixing the protein, with lime, lime and cai-stic 

TABLE XITI 

COMPOSITION OF SOME BY-ritOhrCTN 
(Pit com.) 




si II t o 

Protoin 

Kut 

Fibre 

( Who hy- 
drates 

Ash 

Groundnut shells (a) 

• 

«• 

X* 2 

:io 

Ml -7 

Its 

M • :* 

Groundnut skins (h) , 

i 

e-r> 

15-9 

22*4 

10 0 

41-9 

2*7 

Groundnut hay (c) 


7-8 

us 

1-8 

(on dry basis) 

22* 1 

47*0 

17-0 

Groundnut germs (r) 


r» • a 

:to*s 

48-1 

4-8 

12-7 

:\ ■ a 


(on dry basis) 


(r/) Sen, lor. clt., -0 ; (/>) Woodman, loc. cit.. 17; (c) Jiuil.tnip. Inst., Loud., 11)25, 23 ( 1*10. 


According to Slade, Branscomhc and MetJowan 
(f f //e/w. d* fuduMtr.. 1945. lor,, rit.) 22 lb. of pure 
protein can be obtained from 100 ll>. of groundnuts, 
and the efficiency of the process is over 80%. The 
quality of the product is so high that it may be 
used for human nutrition. The residual meal has 
a. nitrogen content about 5%, and probably con- 
tains glidelins. It may be used as cattle feed. 

Traill (Inc. oil,) has described the development of a 
new textile fibre ‘ ardil ’ from groundnut protein. In 
the manufacture of ardil a solution of protein (20 
90%) in dilute* alkali is extruded at a constant rate 
into a coagulating bath containing about 15% of ’so- 
dium sulphate and 1% of sulphuric acid kept at 25 * 
10°. The fibres aie spun in the same manner as 
viscose rayon and subsequently hardened by treat- 
ment wit h a solid ion of sodium chloride* or ammoni- 
um chloride, containing a small concentration of 
1TCI (not more than 2 %) and a little formaldehyde. 

Ardil is a cream-coloured, crimp fibre with a 
soft wool-like handle. It resembles wool in many 
of its properties and is besides moth-}) roof. But it 
has poor resistance to abrasion. Ardil fabrics 
and ardil wool fabrics give tin* same thermal 
insulat ion as all-wool materials of the same thick- 
ness and structure. Ardil can be dyed normally 
like other protein fibres. It also possesses good 
affinity for direct cotton dye-stuffs. 

Narayananmrthy (Indian For. Leaf. , Nos. 15 


soda, or lime and sodium silicate. Where a high 
degree of water resistance is required, the glue 
is prepared by mixing tin* protein with borax, 
ammonia and a little formalin. 

THADK 

Groundnuts : The exports of groundnut have 
been increasing steadily since the beginning of 
this century. There was a slight decline during the 
first world war. but later they continued to increase 
sharply and reached an annual average of 524,000 
tons in the third decade. The rising trend was 
interrupted during ’90-95 as a consequence of 
world depression. 

Exports from British Tndia in ’45 45, were 
197,000 tons, and in ’45-47. 117,000 tons (under 
cold rol ). 

The major portion of exports from British India 
are shipped from Madras while* the share of Bombay 
is much smaller. The Kathiawar State ports, 
mainly Veerawal (.lunagadh), Nawanagar, Bhav- 
uagar and Porbandar, taken together are as impor- 
tant as Bombay. The distribution of exports from 
Kathiawar ports in ’98-99 was : U.K., 55*9 ; Kgvpt , 
15*0 ; France, 9*5; Netherlands, 9* 1 ; and others, 
12 * 0 %. 

Tn addition to exports from British India, and 
Kathiawar ports, there is considerable export 
also from French (Pondicherry) and Portuguese 
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ports (Marmagoa). During ilie quinquennium 
ending March ’38, exports from French ports 
amounted to 50,000 tons, and from Portuguese 
port s to 015,000 tons. The average annual export 
from these ports during the next two years 
(\3S-39/’39 -40) was 03,000 and 88,000 tons, respec- 
tively. Tn subsequent, years considerable activity 
was. reported from Portuguese ports, but no figures 
are available. 

The Continental countries used to take 75% 
of India's exports, and the Second World Wat* 


severely affected this trade. France and Nether- 
lands have been the biggest importers of Indian 
groundnut. French imports came down from 
174,000 tons per year in ’23-24/'27-28 to 135,000 
tons in the next quinquennium. This fall was 
due to increased production of groundnuts in 
French colonies and the imposition of an import, 
dut y on groundnut produced outside French terri- 
tory. France now obtains most of her requirements 
from Senegal. Restriction on imports to Germany 
was responsible for the decline of Indian exports 


TABLES XtV 


ANNUAL EXTORTS OF OROUNDNUTS FROM INDTA (MOSTLY KERNELS) 
Qty. in 1,000 tons »n<l vul. in laklis of Ks. 


Y nn r 

British Tmlm 

Qty. Vftl. 

Katliiawnr ports 

Qty. Val. 

Total 

Qty. 

Val. 

*33-3l/\37-3H(Avorn«o) 


505 

809 

54 

78 

019 

887 

*38-39 .... 


835 

993 

102 

190 

997 

1,183 

*39-40 .... 


549 

719 

85 

113 

034 

832 

’40-41 .... 


339 

40fi 

85 

4 

424 

410 

’41-42 .... 


395 

488 

4 

0 

399 

494 

*42-43 .... 


258 

513 

5 

11 

203 

524 

*43-44 .... 


241 

822 

25 

111 

200 

933 

*44-43 .... 


215 

031 

40 

101 

201 

792 


exports of r.RorNDNUTs (mostly kernels) from indfa from 148.000 tons per annum in *28-29/’32-33 to 

90.000 in the next quinquennium. 


After the conclusion of the Ottawa Agreement 
(1933) which gave a 10% preference to imports of 
groundnuts from Empire count ries, exports to the 
TT.K. increased from 31.043 tons in ’32-33 to an 
annual average of 90,000 tons (17% of total ex- 
ports) in the quinquennium ending with March *38. 
During ’34-38, the TJ.K. obtained 00% of her re- 
quirements from Tndia, and the rest from Nigeria, 
Gambia and other Empire countries. 

The bulk of exports from Tndia is in the form of 
kernels. Madras and French ports export mainly 
kernels of Coromandel type, while Bombay ports 
export Peanuts, Bold and Bed Natal kernels. The 
Kathiawar ports export both kernels and mils in 
shell, the latter in recent a ears amountingto nearly 
30% of their total exports. These nuts are of the 
Bold variety. They are specially clean and attractive 
and are hand-picked for edible purposes. They fetch 
a higher price which permits their export in shell 
in spite of heavier freight. 
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TABLE XV 


DISTRIBUTION OF INDIAN EXPORTS AMONG THE MAJOR IMPORTING 
COUNTRIES, AND EXPORTS FROM THE PRINCIPAL PORTS 
(In 1,000 tons) 



IJ.K. 

France 

Germany 

Nether- 

lands 

Italy 

Belgium 

Other 

countries 

Share of 

Madras Bombay 

*33-34/’37-38 (Average) 

90 

135 

90 

126 

07 

24 

27 

485 

80 

*38-39 

90 

150 

115 

232 

35 

00 

141 

700 

09 

*39-10 

I OK 

99 

53 

120 

19 

47 

95 

471 

70 


Tnturprovinoial trado in groundnuts involves less 
than 1 J% of tho total production in India. Madias, 
Bombay, Bombay States, Hyderabad and Mysore, 
which are surplus areas, supply the demands of 
Bengal, the 0. P. and Sind, in addition to meeting 
their own export demands. The U. P., the 0. P., 
Rajputana and Central India States, besides meeting 
their own requirements, supply for edible purposes, 
deficit areas like Bihar, Orissa and the Punjab. 
Inter provincial movement takes plain) both by rail 
and sea (vide Table XVI). 

TABLE XVI 

INTERNAL TRADE (RATL AND RIVER-BORNE)* 

(Iii 1,000 tons) 

Averages for the triennial 
ending in 



*38-39 

*41-42 

*42-43§ 

*43-44$ 

Imports-- 

Bombay 

150*0 

201*1 

224*3 

218*1 

Madras 

53*8 

18*3 

12*8 

38*3 

Bengal 

190 

19*3 

17*9 

31*0 

Others 

15*9 

28* 1 

30*2 

24- 7 


239*9 

290*8 

285*2 

312*1 


insignificant except in the case of Hyderabad which 
exports approximately 40,000 tons annually, by 
road to Bombay, Madras and Mysore. Bombay 
is the biggest importer by rail, and Hyderabad 
and Madras are the largest exporters. 

Prices : The rates ruling in the London market 
for groundnut (Coromandel pure) area fair index 
of world prices. Prices during '21-27 varied bet- 
ween £2(t-27 per ton. There was (hen a continuous 
fall till it reached £8 per ton in April, '34. The 
main reasons, for the downward trend, were the 
low price of butter, increased whale-oil produc- 
tion, the general fail in price levels, heavy export* 
from India and Africa, and import- restrict ions in 
France. Prices recovered during the next :$ years 
(’34-35 /\3fl-37), but went down again in ? rj7-BS due 
to selling pressure from India, and the fall continu- 
ed into the following year. 

table XVII 

MARKET PRICES PER TON OF GROUNDNUT KERNELS 

Your London Madras Bombay 

(Coromandel) (('oromandel) (Bumhity 

bold) * 


Exports — 


Madras 

47*9 

129*5 

100*3 

87*5 

Hyderabad 

147*0 

129*0 

144*3 

185- 7 

Mysore 

25*4 

18*9 

10* 7 

11-3 

Bombay 

1*0 

1*0 

1*8 

7*0 

Others 

17*4 

18*4 

21 *9 

20*0 


239-9 

290*8 

285 • 2 

312. 1 


* Tho Food Statistics of India, 1910, 98 ; § Estimates. 

There is a small coastal trade between Madras, 
Bombay, Bengal and Sind. Movement by road is 



£ 

s. 

d. 

Rs. 

Rs. 

*38-39 

10 

0 

0 

110/8 

109/11 

*39-40 

12 

IS 

3 

130/0 

130/8 

’10-41 

10 

5 

0 

104/14 

120/8 

*41-42 

18 

11 

0 

119/13 

135/12 

*42-43 

27 

3 

0 

231/8 

200/4 

*43-44 

30 

7 

4 

344/14 

305/13 

*44-45 

32 

3 

0 

285/5 

290/ 1 2 

*45-40 

34 

11 

0 

317/5 

337/13 
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Before the outbreak of World War II, there was 
again an upward trend due to heavy purchases. 
In the first few months of the War, the rise was 
temporary and was mainly due to psychological 
reactions, but later prices began to rise rapidly 
owing to increased demand for oil-seeds, and regis- 
tered a peak level at £43 per ton in May, ? 43. 
Since then prices have remained high, and towards 
the end of February, ’4(i, when the Government of 
India imposed ban on exports of groundnut, owing 
to food shortage, the price was £38 per ton. 

The Indian Tr. J. gives the prices of machine- 
decorticated (-oromandel kernels at Madras, and of 
Bold kernels at Bombay. Brices at these centres 
are a fair index of Lrnliau prices of different varieties 
of groundnut. Madras prices generally follow 
London prices and are influenced by exporters’ 
buying limits and are often below parity. In 
Bombay, oil-millers’ demands and organised 
future trading, also influence prices, which are 
often higher than London prices. Brices at Madras 
are quoted per candy of r>00 or 530 lb. (2% 
damaged), and at Bombay, per cwt. (4% lefrae- 
t ion). 


is adversely affected as lie sells the bulk of 
his crop at the harvesting time (Aug.-Dee.) 
and very little is left with him to market when 
prices improve in Dec.- Jan., and again between 
June and August. Depressions arc more marked 
in the case of nuts than in the case of kernels. 

Tho prices fetched by different varieties do not 
always correspond to their oil content. In Bombay, 
Kliiindesh fetches a higher price tlian ('oromandel, 
Karad and Bold, while in Hyderabad, Coromandel 
fetches more tluin Kluindesh, oven though the latter 
variety lias a liigher oil content. 

Oil : Groundnut oil is the cheapest and most ex- 
tensively used vegetable oil in India. Tn addition 
to its direct use for edible purposes, it forms the 
basis for the manufacture of vegetable ghee. The 
chief centres of its production are Madras, Hydera- 
bad and Bombay. Bombay also imports large 
quantities of groundnut oil from other areas in 
order to meet the demand of her vegetable oil 
industries. The other major importing areas are 
Bengal, U.B. and Delhi. 


Briers in Indian markets generally followed those 
prevailing at London up to the outbreak of World 
War IT, and the reasons for fluctuations were 
similar. In ’40-41 there was a drastic fall due to 
closure of Huropean markets, especially France, 
and increased freight and insurance charges. Price 
movements in the subsequent period were similar 
to those in London, and the peak was reached in 
May, ’43 when the prices of Coromandel, and Bold 
kernels w'cre Us. 03 per candy of 500 lb. (Rs. 410/10 
per ton), and Rs. 24/4 per cwt. (Rs. 485 per ton) 
respectively. This was due to extensive purchases 
by the British Ministry of Food, heavy demand 
from oil-mills, and speculation. Towards the end 
of May, ’43 prices began to decline as a result of 
the ban placed by the Government of India on 
forward trading, and the seizure of stocks in 
Bombay city and suburban areas, by the Govern- 
ment of Bombay. The fall continued till June, 
'45 ; in July, when there was again an up- 
ward trend, tiic prices w r cre Rs. 84/2 per 500 lb. 
(Rs. 370/4 per ton), and Rs. 24/4 per cwt. (Rs. 485 
per ton). Prices of nuts in shell were similar. 

Prices of groundnuts show seasonal depression, 
especially during harvesting period. The producer 


TABLE XVIII 

INT RKriiO VJNCIAL TRADE IN GROUNDNUT OIL* 
(In tons) 


Trade* Block 


Exports 


Imports 



*42-43 

*43-44 

*42-43 

*43-44 

Assam . 

11 

0 

204 

1,018 

Ben-vnl . 

532 

417 

11,905 

18,506 

Bihar 

80 

402-5 

1,012 

3,188 

Orissa . 

537 

1,030-5 

2,058 

3,287 

IJ. P. . 

509 

277-5 

20,905 

10,003 

1 Mm jab . 

204- 

1 153 

3,800 

4,134 

Delhi Province) 

372 

580 

0,483 

11,022 

f\ P. <Xr Berar . 

2,244 

4,339 

7,029 

0,841 

Bombay 

18,017 

19,500 

30,504 

34,121 

Madras . 

40,289 

52,822 

2,299 

2,015 

Central India 

88 

05 

3,534 

2,202 

Nizam’s 

Territory . 

31,200 

25,100 

331 

327 

Mysoro . 

1,287 

2,020 

4,951 

3,341 

Others . 

97 

127 

516 

547 

Total 

101,939 

107,210 

102,251 

107,332 


* Inland {Rail and River-borne) 7 V. India , 
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According to the estimates of the Food l)ep., 
(iovt. of India, in ’4(3-47, the following wore the 
surpluses available in the major producing ureas : 
Madras, .145 ; Hyderabad, HO ; VV. 1 . States, 4H A ; 
C. 1\ and Berar, 2*0 ; and Mysore, 2 thousand 
tons. Out of this amount 142,000 tons were allotted 
to vanaapali factories, 50,400 tons for general con- 
sumption in deficit areas, and 48,000 tons for 
export. 


Other countries which import the oil are tJielJ.K., 
Mauritius, Straits Settlements, Ceylon, etc. In ’42- 
4.‘3, exports to Canada, Mauritius and Ceylon were 
4,080, 1,000 and 1,030 tons, respectively. 

The price of groundnut oil was lowest in ’38-30 
when it was Its. 7/5 per maund at Madras. Since 
’41-42 there lias been an upward trend, but prices 
fell slightly in the following two years, and again 
rose in ’45-4(3. In March, ’4(3 the juices went up to 


table xrx 

ANN UAL EXPORTS OF G KOTJNDN UT OiL FROM INDIA 
(Qfy., in tons and vul. in I akin of Kh.) 


British Indian Kathiawar Total 

Porta Port* 





Qty. 

Vul. 

Qiy- 

Vul. 

Qty. 

Val. 

’.32-33/’ 3(3-3 7 
(Average) 



2,162 

7-25 

1,217 

4-42 

3,379 

11-67 

’37-38 



9,536 

33-66 

2,670 

0-53 

12,200 

43* 19 

*38-31) 



16,000 

48-14 

2,151 

9-50 

18,151 

57-64 

’39-40 



16,159 

51-59 

250 

0-78 

16,409 

52-37 

*40-41 



35,813 

128-58 

121 

0-37 

35,934 

128-95 

’41-42 



26,385 

93-35 

64 

0-25 

20,449 

93-60 

’42-43 



8,504 

41-79 

160 

0-97 

8,664 

42-76 

’43-44 



537 

3-62 

148 

115 

685 

5* 07 

*44-45 



60S 

5-02 

50 

0*38 

661 

9-00 


Compared with the quantities of the oil 
produced in India, exports are insignificant (7-5% 
of production during the quinquennium ending 
’37-38). 

In the quinquennium ending ’41-42, the shares 
of Madras and Bombay in the export trade of 
groundnut oil from British Tndia were 83* 3 and 
14 • 7% respectively. The share of Madras became 
prominent after ’37, when exports to Burma began 
to be shown in the Anna. Stull . Sea-borne. Tr. India. 

Exports from Kathiawar ports were small till 
*34-35 (<100 tons). In ’35-3(3 they exceeded 2,500 
tons due to the development of the crushing in- 
dustry in Kathiawar, and reached a peak level 
of 3,300 tons in ’3f5-37. 

Burma is the biggest customer of Indian ground- 
nut oil (65*6% in the quinquennium ending ’41-42). 


Rs. 38/13 per maund at Bombay, and Rs. 33/15 
at Madras. Market prices in Madras and Bombay 
usually show similar f iends. 

TABLE XX 

PH10ES OF GROUNDNUT OIL 

(Kh. Per minimi) 


*38-39 

Madras 

7/5 

Bombay 

7/13 
10/ 1 

’39-40 

9/8 

*40-41 

13/It 

1 0/4* 

*41-42 

10/1 -It 

12 9* 

•42-43 

1 7/1 fit 

22'll* 

*43 -44 

28/ It 

31/14* 

*44-45 

20/16 

30/4* 

*45-46 

27/12 

31(11* 


*Mon .Stutt. Wholesale Prices Selected Articles. f Expert Prico. 
% Capital. 
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Oil-cake The average annual production of 
groundnut cake during the quinquennium ’33-34/ 
’37-38 was nearly 500 thousand tons. Of this 
quantity, nearly 280 thousand tons (56*0%) were 
retained in India, and the rest exported. Since ’40 
t he production of groundnut cake in India increas- 
ed rapidly owing to expansion of the oil crushing 
industry. Export, how'over, dwindled as a conse- 
quence of the War, and in ’43-44 out of a produc- 
tion of 770 thousand tons of cake, only 10 thousand 
tons were exported. This resulted in an extension 
of the use of groundnut cake as a manure, in place 
of imported chemical fertilizers. During ’44-45 
the estimated requirements of Bombay, Madras, 
and Hyderabad were 27 1,000, 289,700 and 80,000 
tons, respectively. 

Most of • the groundnut cake produced in India 
is used in or around the areas of production, and 
consequently interprovincial movement of cake is 
small. In '40-47, out of a total production of a 
million tons, arrangements were made for the 
movement of only 80,000 tons. 

TABLE XXI 

ANNUAL EXPORTS OF GROUNDNUT CAKE FROM INDIA 
(Qty. in 1 ,000 tons and val. in lakhH of Rs.) 


British Kathiawar Total 

India ports 

Qty. Vul. Qty. Val. Qty. Val. 


Mil-I 11/37-38 

185 

119 

34 

20 

219 

139 

(Average) 
*38-39 . . 

305 

241 

54 

31 

419 

175 

’!1!M0 . . 

232 

159 

43 

19 

175 

178 

'40-41 . . 

139 

55 

12 

ft 

151 

00 

’11-42 . . 

82 

21 

17 

5 

99 

29 

’42-13 . . 

54 

35 

12 

5 

06 

40 

’43-14 . . 

14 

12 

ft 

4 

19 

10 

*41-49 . . 

Nil 

Nil 

2 

2 

2 

2 


Exports of cake from British India have show n 
a steady rise. They increased from 17,000 tons in 
’20-21 to 92.755 tons in ’20 -27 : but for a tempo- 
rary set-back in ’32-33, they continued to riso 
further up to ’38-39. The average annual exports 
during the quinquennium ending ’37-38 amounted 
to 219,000 tons (43*4% of production). 

The U.K. is the biggest customer of Indian 
groundnut cake. After the grant of Imperial 
Preference in ’33, her imports from British 
India increased from an annual average of 33,500 
tons during ’28-29/’32-33 to a peak of 182,550 
tons in ’38-39. The U. K. was also the principal 
customer of the exports of cake from Burma 
which amounted to 54,200 tons annually during the 
quinquennium ending in ’37-38. 

Germany, Netherlands and Belgium along with 
Sweden, Norway and Denmark which began to 
figure prominently us importers of Indian ground- 
nut cake in the immediate pre-War period (’38-39) 
stopped their purchases during the war. 

Bombay ports exported over 50%, and Madras 
about 25% of the total exports from British India 
in the decennium ending in March ’43. 

The U.K. is the principal importer of cake from 
Kathiawar ports, and her share of exports from 
these ports during the quinquennium ending March 
*38 amounted to 73*5%. 

TJio chief markets for groundnut cake are Cal- 
cutta, Bombay, Malkapur (Berar) and Raichur. 
Prices at Raichur are the lowest, and at Calcutta, 
the highest. Ghani cake fetches a higher price than 
cxpeller cake. 

In Calcutta, the cake was quoted at Rs. 1/13 per 
maund in ’40-41. The price rose sharply in 
’43-44 and touched a peak level of Rs. 8/8 per 


TABLE XXII 

DISTRIBUTION OF EXPORTS FROM BRITISH INDIA AND SHARES OF PRINCIPAL INDIAN PORTS (1,000 Ions) 



U.K. 

Ceylon 

Germany 

Nether- 

lands 

Belgium 

Other 

eountrios 

Exports 

Bombay 

from 

Madrus 

'33-3 l/’37-3«S (Average?) 

105 

8 

34 

14 

17 

7 

127 

53 

*38-39 

183 

0 

80 

29 

23 

45 

22ft 

127 

*39-40 ...... 

136 

14 

17 

ft 

4 

53 

139 

85 


Rop.. Mnrkoti ng Groundnuts India 9 l Burma, 1941, 42. 
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nniuud in August ’44. Later, for some time the 
controlled price was Its. 5/ 10 per niaund. 

TAHLlfl XXIJl 

TRICES OF GROUNDNUT CAKE (l*KR MAUN1)) 


Calculi h Uombay 



Its. 

Us. 

*3s-39 . 

2/2 

2/3 

•39-10 . 

2/3 

2/3 

• 10-41 . 

1/13 

i/<; 

*11-12* . 

1/11 

i/i 

•12-13* . 

2/12 

1/15 

*13-14* . 

0/9 


’11-15* . 

7/0 


•45-411* . 

. 5/7 



* Capitol. 

ARALIA Linn. Araliaceae 

A genus of shrubs and small trees, comprising 
35 species distributed in India, Malaya and North 
America. S species occur in India. A . rarhnnirira 
Decne. (I). E. 1\, 1, 287 ; FI. Hr. Ind., 11,722) 
found in the basin of the Jheliun and the Chenab, 
is said to be eaten by goats. A few species are 
grown in gardens for their variegated foliage. 

The leaves of A. spinosa Linn. (N. America) and 
A. Montana Illume (Java) have 1 been found to 
contain saponin (Burkill, I, 2IJ). 

ARAUCARIA Juss. Pinaoeae 

D. E. P., 1, 280 ; PI. Br. Jnd., V, 044. 

A genus of evergreen trees, reaching a gigantic 
stature of 100-200', and a girth up to 8-JO'. It 
includes about 15 species distributed in Australia 
and South America. 

Most of the species are hardy, and symmetrical 
and bear a strikingly characteristic elegant habit. 
Ornamental species like A. cook'd R. Br. ex ]). Don, 
A.ciinningh'nnii Ait. (Hoop Pine), A. ('.reels a B. Br. 
(Norfolk Island Pine) and A. iwbricata Pav. 
■Monkey Puzzle), have been introduced into India. 


A. c.unnimjhumii , native to South America, is a 
valuable t imber t roe (imp. Just. Loud., Descriptive 
list of some Empire Timbers, 1928, 12), and also 
yields a resin (Smith, J. Sue. clnvt./n(l.,Luvtl. f 
191 1 , 30, 1 359). The < imber of this species is useful 
for cabinet work, joinery, general construction work 
and plywood manufacture. 

ARCTIUM Linn. Comtositak 

FI. Br. Ind., Ill, 359. 

A genus of herbs, comprising about 4 species 
distributed in temperate Asia and Europe. A. 
lappa Linn. (Burdock), is an erect herb. 2-4' 
high, found in western Himalayas, from Kashmir 
to Simla at 9,000-9,000'. Its roots are said to 
possess diuretic, diaphoretic and alterative pro- 
perties. In Europe, they are used in skin ailed ions 
and gout. In the U.S. A., a tincture of the seeds 
is used in the treatment of psoriasis, acne and 
prurigo (Mart indale, I, 320). 

The roots contain about 45% inulin. The leaves 
and roots contain volat ile oil. The yield from the 
former is 0*03%, and from the latter 0 07 0 18% 
(VVchmcr, II, 1200). The seeds contain Arctiin, 
PoyHjjjO, ,. Hit), a glucosidc (Omaki, (lam. 
Ahstr.. 19.39, 33, 582. 1710). 

ARDISIA Sw. Myksinaceak 

1). E. P„ I, 290 ; FI. Br. Ind., Ill, 518. 

A large genus of shrubs or small trees, comprising 
about 200 species, distributed in tropics. 45 species 
occur in India and about 10 are reported to be* 
useful. The roots of J. colorata Boxb.. A. crispa 
(Thunb.) DP. (syn. A. rrenafa Boxb.), A . snlavarca 
Boxb. (syn .A./unnilis Yah!.), A. odunluplujlla 
Wall. and A. rillosa Boxb. are used 
in the Malay Peninsula and other Eastern 
countries for diarrhoea, fever and rheumatism. 
The leaves of .4. r rift pa and A. solatia cm are eaten 
as salad (Burkill, I, 218). 'flu* berries of the 
latter are said to yield a yellow dye. 

ARECA Linn. Pat.ma e 

A small genus, comprising about 20 species of 
slender palms. The genus is essentially Indo- 
Malayan. distributed in tropical Asia, New (Juinea 
and tropical Australia. Four species are known 
to occur in India and one is endemic in Ceylon 
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(A. concinna Tliw.). A. catechu yields the areca 
or betel nut. The seeds of A. concinna , A. nayensis 
drift’. (Naga hills, Assam), and A . triandra 
Roxb., (the Andaman Islands and Sumatra) are 
occasionally used as substitutes for areca nuts. 

A. catechu Linn. Areca Nut, Betel Nut 

I). E. 1\, 1, 291 ; C.P., 83; FI. Br. Ind., VI, 
405 ; Blatter, PL 02. 

Sans. — Poogiphalam ; Arab. — Fofal ; Pens. — 
Papal ; Hind., etc. — Mu pari ; Tel. — vakka ; Tam. 
— Pakku ; Kan. — Adikt \ Mal. — Adakka. 

This is a tall slender palm, with a smooth whitish 
stem reaching a height of 40-60'. The stem is 
surmounted by a crown of pinnate leaves, 4-6' 
in length, in which the upper pinnae are confluent. 
The lower portion of the petiole is expanded into 
a broad, tough, sheath-like growth. The inflo- 
rescence is a spadix encased in a spathc, and com- 
prises a much branched rachis which bears both 
male and female flowers. The former are small 
and numerous, while the latter are much larger. 
The fruit is generally ovoid, about 1^-2" across, 
and 2-2 j-* long, and is brightly orange when fully 
ripe. The pericarp (65%) is hard and fibrous, 
and the kernel (seed, 35%), called the areca 
nut. is about 1-lJ" in diameter and greyish- 
brown in colour. It is hard and has reddish- 
brown I ines because of its ruminate albumen. 

(PL XIX, i) 

The areca palm is considered to be a native of 
Malaya, where it is cultivated on an extensive 
scale. It is found throughout the East Indies 
aud the Philippines. In India, it is cultivated in 
the coastal regions of southern Bombay and 
Madras, Mysore, Bengal and Assam. Although 
it is a maritime species, it thrives in areas up to 
250 miles from the coast and at altitudes up to 
3,000'. It is also grown in Ceylon and Burma and 
it lias been extended to Madagascar and East 
Africa. 

The fruits and nuts vary greatly in size and 
shape. The'hardness and astringency of the nuts 
also show considerable variations. Some nuts 
are large, flat, and arc almost bitter. Others are 
conical or spherical, and so bland in taste as to 
bo called ‘ sweet areca nuts’. According to Venkata 
Ran (J. Bombay nat. Hist. Soc., 1915, 23,793), 
they are from A . catechu var. deliciosa. There aro 
also nuts which produce tightness in the throat 
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and profuse secretion of mucus. These are not 
restricted to any particular locality, and occasional- 
ly good and bad nuts are found on the same tree 
(Burkill, 1, 225). These and other differences 
are probably of a varietal character (Brown, I, 
144), or due to the influence of soil and climate. 

Several types, some of which are known by local 
names (‘ Ram supari ‘ Shrivardhani ’, etc. ), are of 
commercial importance, and markets show distinct 
preferences. In general, it may be said that types, 
which on curing yield a shapely top-half, modera- 
tely thick and slightly depressed in the centre, are 
considered to be superior. 

CULTIVATION 

This palm requires a moist tropical climate for 
luxuriant growth and is very sensitive to drought. 
It thrives in areas with heavy rainfall (200 inches) 
provided drainage is good, and also in drier areas 
(20 inches), if suitably irrigated. It is a shade 
loving plant, especially in earlier stages, and is 
generally grown as a mixed crop with fruit trees 
such as the plantain and the coconut. Some- 
times it is also grown in the midst of mango, jack, 
and guava trees. 

A. catechu thrives on a variety of soils such as 
the later ite soils of the West Coast, the alluvial 
soils of Bengal and Assam, and the dark fertile 
clayey loams in the drier parts of Mysore. But* 
saline or alkaline soils, lands with much admixture 
of kankar nodules, calcareous segregations and liglit 
and sandy soils are not suited to it. 

The areca palm is carefully cultivated in Mysore 
and the methods adopted there are generally found 
throughout south India and on the West Coast. 
In Mysore, the palm is grown both in the malnad 
areas (hill tracts) on the Western Chats, which 
receive a rainfall of over 200 inches, and in the 
irrigated parts of the maidans (plains) where the 
rainfall is often only 30 inches. In the malnad , 
plantations are usually located in the valleys of 
hills adjoining tropical forests, whereas in tho 
maidan they are found near tanks and rivers. 

Seedlings arc raised from ripe fruits collected 
in November, from carefully selected trees, about 
25-30 years old. Prior to sowing, they are dried 
for a day or two. They arc then planted in wcll- 
prepared nursery -beds covered with leaf mould, or 
they are tied up in plantain sheaths with rich moist 
soil, and allowed to germinate, before they are 
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planted out. Seedlings are transplanted when 
they are about 2 years old. In India, areca is 
rarely planted in situ. 

In a young plantation, it is usual to plant about 
400 trees per acre. After some 20 years, fresh 
seedlings are planted between rows, and between 
trees, in order to replace older trees when they 
become unproductive. Thus some of the older 
garden contain 800-1,200 trees per acre, 
or even more. 

The principal features of cultivation in malnad , 
are the provision of drains for removing excess 
of rain-water, and channels for irrigation during 
summer. After the preparation of the soil, plantain 
trees are planted about S' from one another in rows 
14-10' apart. After a year, areca seedlings are trans- 
ferred to we 1 1 -prepared pits. S' apart, in the same 
row as plantain trees. The latter, in addition to 
being a profitable eatch-erop. act as a wind-break 
and supply shade to areca seedlings. When the 
plants are well established, pepper vines are trained 
on them and cardamom root -stocks are planted 
in the channels. The earth round the base of 
the trees is dug up every year and covered with 
leaves, twigs and fresh earth (5 cart-loads per 
acre). This is necessary to prevent- exposure 
of roots result ing from the washing away of the 
soil by heavy rains. 

In via id an areas, provision for drainage is 
unnecessary, but arrangements have to he made 
for irrigation. As a mixed cro]) betel vine (Piper 
betel) is grown inst ead of cardamoms and pepper. 

Farm-yard manure at ten cart-loads per acre, 
is applied every year. In addition to this the 
application once in three years of 780 lb. of a mix- 
ture of groundnut cake (200 lb.), ammonium 
sulphate (80 lb.), super -phosphate (200 lb.), and 
potassium sulphate (1100 lb.), lias been found 
beneficial. Leaf manure and green manure are 
also used frequent ly. 

[n Bengal, in the earlier stages of plantation, 
Krylhrinn indiva is utilised for shade and 
betel vines are trained on the trees in some of 
the northern districts. In general, very little 
'trouble is taken in maintaining the estates beyond 
adding some manure and giving an occasional 
top-dressing with earth. 

In Mysore, areca takes 10-12 years to come 
into bearing, hi Bengal, trees planted near villages 
may begin yielding in 6-7 years, but in planta- 


tions, crops are said to be obtained only after the 
tenth or twelfth year. In (Yy Ion, the tree is said 
to give a good yield in the 8th year. Till recently 
no attention seems to have been given to the culti- 
vation of areca in Ceylon. The Ceylon varieties 
are heavy yielders, but the nuts aie usually 
smaller in size (Kanangaia, Trap. Agriculturist, 
1641, 96 . 66). Tn general the areca palm takes 
20 years before a plantation reaches maturity. 
The fruiting life of a tree may he put at 20 60 
years after maturity, and a tree may live for 
60 100 years. 

The areca leaves, usually 4-7, begin to drop from 
’December onwards, at intervals of about 2 weeks, 
up to June, and the inflorescences (spadices covered 
with spathes) appear from the axils of sueli leaves. 
Tn a season usually not more than the spadices 
appear and the average is about two to three. 
The spathes open soon after the shedding of tho 
leaves and tire fruits ripen 10 II months later, 
in Mysore, harvesting season is fiom Aug.- 
Jan. ; in Bengal, from Oct.- Jan. ; in Bombay 
and Ceylon, from August-March. In each season 
two or three pickings are made. 

Each tree yields 2-2 bunches a. year, contain- 
ing 200-250 fruits, weighing 2* 2-4- 0 lb. per 100 
fruits. The yield per acre, with 400 trees in bear- 
ing, is 160,000-200,000 fruit s, or about 0-lOcwt. 
of dried areca nuts. Tn Mysore the average yield 
per acre of cured nuts is estimated at 7 cwt. per 
annum, and the net profit from an acre in normal 
times (1027). at about Bs. 100/-. 

Bengal and Assam have tho largest acreage under 
areca in India, fn other areas the acreage is: 
Bombay, 22,700 ; Madras, 108.600 ; Mysore, 24.500 : 
Ceylon. 68.500 ; and Burma, 20,750. 

Tn Mysore, the areca palm sutlers from two se- 
rious fungus diseases : Kob‘ rotja and An a he ruga. 
The former is due to Ph ytoph thorn awnirnrn . var. 
(irecte and the latter to (Uttwdenna Ivridnru Loyss, 
ex Fabr. Kale, rogd is prevalent in Nhimoga 
(list., and in southern Bombay. It manifests 
itself during the heavy rains of the south-west 
monsoon. The symptoms are the rotting, and 
consequent shedding, of immature nuts. If 
not prevented in time the fungus attacks even the 
crowns of palms and brings about the death 
of trees during two or t ine:* seasons. This disease 
is estimated to cause an annual loss of nearly 
4 lakhs of rupees, 
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Two re merlin 1 measures arc adopted. The first 
is to give a protecting cover against excessive 
moisture to each hunch of fruits by a hood called 
kulle, made from two expanded leaf petioles of 
the palm, suitably skewered together. This affords 
only very partial relief. A more efficient method 
now adopted almost invariably, is spraying the 
bunches with 2% solution of Bordeaux mixture 
(f> lb. each of CuS0 4 and CaO, in 25 galls, of water) 
to which is added an adhesive mixture of casein 
and lime (J lb. casein in A gal. water + J lb. 
linit* slaked in A gal. water). Usually spraying 
is done only once in the season, but it has to be 
repeated if the nuts begin to shed badly. 

Auahp roya is prevalent in the drier plains 
of Mysore. The fungus attacks roots and stem 
bases, rendering them dry and brittle. The sym- 
ptoms are poor growth of the crown, and 
yellowing of the leaves. In later stages, bracket- 
shaped fructifications appear at the basal regions 
of the palms, and even well-grown trees are killed 
out. The remedial measures are, the destruction 
of dead and diseased portions and the sub- 
sequent applications of sulphur dust at the rate 
of A I lb. per palm on an isolated ring of land, 
which includes suspected trees as well. This disease 
is common in gardens where considerable lime is 
present in the shape of small nodules. 

In Palghat and Coimbatore (Madras), and in 
Assam (T)vp. Auric.* Assam, Lcaji., No. 24, 19.48), 
a fungus disease attacks the stems of plants, re- 
sulting in the exudation of a dark brown liquid from 
splits in them. The disease is similar to the stem- 
bleeding disease of the coeoanut and has been 
traced to T hi (lav lops is puratUwa. The only lemedial 
measure* appears to be the removal of all 
diseased tissue's and the application of hot far to 
cut surfaces (You Hon, Bull. imp. fust. Ayric . 
Res., Pusa, No. 1 69, 1027). 

AUK(\V NUTS 

Arcca nut is used either raw or cured. Tlio 
latter kind is used mostly in southern Tndia, and 
the former, in the rest of the country. For market- 
ing raw nuts, only ripe fruits are collected, as 
kernels from these are less astringent and keep 
better. They are then husked, or cut into two, 
dried, and the half-nuts are removed from 
shells. Sometimes ripe fruits are dried in the 


sun for six to seven weeks and marketed as such 
and jieeled before use. 

The curing of nuts is a speciality of Mysore and 
is also practised to some extent in the Coimbatore 
and Valghat dists. Curing improves the colour 
of the nuts, their taste and keeping quality, and 
it brings them to the correct degree of palatahility 
by removing excess of tannin and mucilage. 
The percentage of tannin in raw nuts is 21 *6-40*2, 
and in the cured nuts, 8 *6-1 5*1. At the same 
time, during curing the nuts acquire a uniform col- 
our by infusion of tannin into mottled parts 
and become sufficiently soft and tender for chewing. 

For curing, the fruits are gathered while they are 
only three quarters ripe and the husk is still gieen. 
At the proper stage they are moderately firm to 
touch, and the thumb-nail can be pressed through 
the husk up to the kernel. If the fruits are under- 
ripe, the* cured product is poor and shrunken in 
appearance, and if over ripe, hard and light - 
coloured. 

The main cropping season in Mysore is from 
August- January. During the first plucking in 
August, a quarter of the crop is collected ; the 
major portion is gathered in the second pluck- 
ing during October or November; and finally a 
small harvest is collected up to January. Imme- 
diately after collection, the fruits are shelled 
and the kernels sliced. The fruits should not he 
left iinhusked for more than three days. During 
shelling, care is taken to obtain un bruised kernels 
with tho thin membranous tissue covering them 
intact. They are then sliced into two by cutting 
across, or chipped into finer pieces. 

In the next stage, the kernels aie boiled in a 
mixture of water and the previous year’s extract 
of the nuts, called chogaru for li-4 hours, over 
a steady fire. Usually copper or earthenwaie 
vessels are employed. When the kernels are 
sufficiently boiled, tho embryo drops out, and the 
cut surfaces assume a slightly concave appearance. 
The kernels are then removed by means of per- 
forated ladles and dried in the sun for 6-9 days. 

The decoction obtained by boiling the nuts with 
fresh water can bo used for three or four changes 
when choyarn of the correct consistency is obtain- 
ed. This is sometimes dried in the sun and pre- 
served for the following year’s boiling. The best 
12 



ARECA 


7 flE WEALTH OP INDIA 


ARECA 


quality of choyarn is obtained by reboiling nuts 
which have already been boiled once in water. 

IT choyarn is not available, the practice is 
to add to the first charge an extract' of various 
materials, such as the barks of Eugenia jambohma , 
Plerocarpus santalinus, Ficus rcliyiosa, etc., to- 
gether with a few betel leaves and some slaked 
lime. Sometimes a little gingelly oil (Sesawuw 
indieum) and jaggery are also added. The former 
gives a shine to cured kernels. 

Various modifications of the above process of 
curing are in use. In one, the fruits are boiled 
without husking, and are then peeled, sliced, and 
dried. Tn another, the kernels are cut into thin 
slice; like wafers, and boiled as before. Some- 
times various spices are added to the boiling 
mixture. Occasionally kernels are reboiled in milk 
to ( ’.,ti:r to fastidious tastes. 

Three varieties of cured nuts are found in 
the market. Batlu (plate) variety consists of 
kernels cut across into two halves. Pieces from 
embryo ends fetch a higher price. Chooru (pieces) 
consists of kernels sliced into smaller pieces, and 
the best of them is laranga chooru , which resembles 
cloves. Idi (whole) is from nuts boiled without 
slicing. Th rt cured kernels of butlu and 
chooru classes always fetch a higher price than the 
idi type. The out-turn of the first two is 20-25% 
less than that of the last. Certain local varieties 
such as Desha car, Rama chan drapvr, etc., named 
according to the centres of production, are also 
recognised in the trade. 

The grading of areca nuts in Mysore follows an 
elaborate system. There are throe principal grades 
distinguished by their colour and hardness. Hasa, 
the superior quality, is from nuts collected at 
the right stage of maturity. The highest grades 
are calk'd phefon and rijalu. Ohilcni , belongs 
to tin' second class and the nuts an* darker and 
somewhat shrunken in appearance. Bette, the 
last class is of light colour and is somewhat harder, 
because of the more woody texture of ripe 
nuts from which it. is obtained. The price offered 
for any particular lot will depend upon the pro- 
portion of the three grades in it. Still another grade, 
called got 11 is of the poorest quality and is from 
the ripest nuts. It is very hard and coarse, and 
is often sold in husk. The prices of hasa, bettc 
and yotu are in tho proportion 9 : 3-5 : 2. 


WHOLESALE PH ICES OF ARECA NUTS 


Price per cwt. Price per inuuml (821b.) 

Ma ike l 

Mar. 1941 Mar. 1015 Mar. 1941 Mar. 104 fi 



R 

Rm. 

Rs. 

Ra. 

Talent tn 

1 0/15-13/1 

71/0 

8-9/8 

.72/0 

Patna 

11/A 

84/11 

10/8 

62/0 

HntiKfllorr 

42/10 

113/11 

31/3 

83/3 


(Cured) 

Areca nuts contain: moisture, 31 •;! ; protein, 
4-9 ; fat (ether extract), 4*4 ; carbohydrates, 47*2 ; 
mineral matter, 1-0 ; (‘a, 0-05 T, 0-13%; 

Fe, 1*5 mg./ 100 g. (Ulth. Bull.. No. 23, 1941, 
43). The following constants arc recorded for the 
petroleum ether extract : m.p., 30-38° ; sp. gr./15°, 
0*973 ; sap. val., 234*6 ; iod. val., 12*3 (Jamieson, 
130), It consists mostly of the glycerides of 
lauric (ca. 50%), myristic* (21%) and oleic (upto 
29%) acids (Wehmer, T, 123). 

Cateohin, Ci a H u O fl , 4H 2 (), m.p., 96° (anhydrous 
m.p., 175°) has been isolated from the nuts 
(Wehmer, 1935, 21). 

Of the several alkaloids present in the nuts, t lie 
most active is areeoline, 0 fl TI u O a N (about 0 1%), 
a strongly alkaline, colourless and odour less liquid, 
b.p., 220°. The others are areeaidine, (yH, t OoN, 
guvaeoline, C 7 H U () S N, guvacino, (\,H t) () a iV, etc. 
According to continental pharmacopoeias, tlu* 
seeds should contain not less than O’ 4% of alka- 
loids calculated as areeoline. 

Areca nut is extensively used as a masticator 
throughout India, Burma, (Vylon and Malaysia. 
It is generally chewed along with pu'n (leaves of 
Piper belle) and a little slaked lime, to which hit ha 
(from Acacia catechu), spices and tobacco are some- 
times added. Beady-made chewing preparations 
like these, called beedas arc sold in the bazar, 
(hewing develops salivation and the saliva is 
coloured red. It is supposed to prevent the decay 
of teeth, but its continued use blackens and loosens 
them. The constant irritation of the mucous 
membrane of the mouth sometimes results in oral 
carcinoma (Chopra, 284). The fresh nuts have 
intoxicating properties and produce giddiness. The 
juice of tender nuts, in small doses, acts as a 
laxative (Koman, 1919, 12). The burnt nut is used 
as a dentifrice. 

113 



ARECA 


ARENARIA 


THE WEALTH OF INDIA 


Areea nut hits long enjoyed a reputation in India 
and China as an anthelmintic; in man and animals, 
and was for sometime included in the B. P. But- 
recent experimental investigations have not been 
able to confirm this property of the nuts (Caius 
and Mhaskar, Indian J. mad. Res., 1921-22, 9 , 
200; see also Chopra, loc. cit.). The nut is mildly 
astringent and is now used chiefly in veterinary 
practice as a vermifuge for tapeworm. The 
dosage for dogs is 2 grains per lb. of body weight. 

Of the alkaloids of areea nut, arecol ine is the 
only one which exhibits toxic properties. It acts 
on the central and peripheral nervous system, 
producing paralysis which may be preceded by 
convulsions. Tts hydrobromide is recognised by 
some Continental pharmacopoeias, and is given 
hypodermically (dose, 1 grain) as a cathartic for 
horses. Tt is also employed as a tsenicide in dogs 
in oral doses of ^ J grain. 

The green kernel's yield ail extract containing 
about (57% of tannin (Baens, Cham. Absfr., 
1941, 35 , (5143; vide also Indian For. Leaf!., 
No. 72, 1944, 5). Chogaru contains tannins and 
is occasionally sent from the producing areas to 
the Bombay market as a variety of catechu. 

A large quantity of husks is obtained during the 
preparation of kernels for the market. The husk 
contains 47*6% of cellulose on the dry basis, and 
is composed of a mass of weak woolly fibres, mixed 
with coarser and stronger bristle-like fibres. 
Attempts at the utilisation of husks for the 
preparation of paper have not proved successful. 
They may perhaps be employed with longer-fibred 
materials for the production of low grade brown 
papers and cardboard (Hull. imp. Inst.. Land ., 
1922, 20 , 289). The decomposition of husks 

in the soil is extremely slow, and even after a year 
the highly lignified fibres do not rot. They form 
a good mulching material. 

A. catechv is one of the most handy forms of 
wood in rural parts. Its stems are used in various 
ways in house-construction ; pillars, joists, reapers, 
etc. The petioles, or the large expanded sheaths 
at the lower ends of leaves, are commonly used 
as packing material and for making koltes to pro- 
tect the inflorescence, against excessive moisture. 
The spathe is tough and impervious to water, and 
finds several domestic uses. The inflorescence is 
used, in ceremonies on auspicious occasions. 


The production of areea nut in India is not suffi- 
cient to meet the internal demand and large 
quantities are imported from the Straits Settle- 
ments, Ceylon, Java, etc. 

AVERAGE ANNUAL IMPORTS 


Year 

Qty. 

Val. 

Price per 


cwt. 

Rh. 

cwt. 




Rs. 

During the quin- 




quennitini ending 




’33 34 . 

1.215,058 

1,00,80,139 

13-2 

’38-3!) . 

1,402,089 

1,32,80,499 

8.0 

’43-44 . 

031,131 

1,10,29,070 

12-5 

In * 44-43 . 

113,351 

73,71,483 

51-4 

„ ’ 45-40 , 

102,203 

70,09,854 

43 0 


The percentage distribution of imports was : 
Bengal, (57-5; Bombay, 17-6; and Madras, 14*7. 

There is also a small export of the nuts from 
India : 

AVERAGE ANNUAL EXPORTS 


Year 

Qty. 

cwt. 

Val. 

Rs. 

Price per 
cwt. 

Rs. 

During the quin- 

quennium ending 

’33-34 . 

3,370 

1 ,54,397 

45-8 

'38-30 . 

05,320 

7,91,840 

121* 

’4344 . 

77,295 

10,40,048 

135* 

Tn *44-15 . 

1,719 

2,58,068 

150-5 

„ *45-40 . 

5,025 

0,49,527 

129-3 


* Before 1037 mostly high grade cured areea nuts used to 
bo oxported from Madras and Bombuy to S. Africa, E. Africa, 
Aden, etc. Since tho separation of Burma, the large exports 
of low grade nuts from Calcutta to Burma are included in 
the statistics of foreign trado, and this has brought down 
tho average prices. 

ARENARIA Linn. Oakyopjiyllaceak 

A genus consisting of 100 species of annual or 
perennial herbs, distributed in northern temperate 
regions. 24 species are said to occur in India. 
A. holo&teoides Edgew. (D. E. P., I, 301; FI. 
Br. Ind., I, 241) is a tall, slender, much-branche^ 
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herb found in the western Himalayas and Tibet, 
from Kumaon to Kashmir (7,000 *12,000'). It is 
said to be used as vegetable in Ghumba and 
Ladak. 

Saponin is reported to occur in some specks 
(Roberg, Chew. Abxtr., 1037, 31, 4768). 

ARENGA Labill. Palmae 

A genus of tall stout palms, comprising about 
10 species, mostly occurring in tropical Asia, 
Malaya and Australia. In India, A. pinna la and 
A. tvightii Griff, are indigenous, and A. obtmi- 
folia Mart, has been introduced as an ornamental 
palm. 

A. pinnata (Wurmb.) Merril Syn. A. saccharifera 
Labill. So o ah Palm of Malacca, Gomuti Palm 

1). Vj. P., I, 302 ; FI. Br. Ind., VI, 421 ; Blatter, 
351, PI. 60. 

Tam.- KicMlippanai ; Burma — Tamiy~uny. 

This palm has a trunk 20-40' high with long 
ascending p burnt inert leaves forming a diffuse 
crown. The black leaf-sheaths which cover the t ree 
trunk are fibrous. The pendulous, solitary inflore- 
scence, 3 4' long, appears first on the topmost 
leaf-axil and later spreads downwards. Male and 
female flowers occur generally on separate 
peduncles, but rarely together. The fruits are 
obovoid, globose, 2-3 seeded with uniformly thick 
semi -pulpy kernel. 

A . pinnata , though rare in India, is common 
in Malaya, whore people cultivate it in the neighbour- 
hood of their houses and villages. It is found wild 
in parts of Assam, Burma and south China. 

It is the principal sugar-yielding palm of Malaya, 
and lienee its old specific name. The tree reaches 
maturity in about 6 10 years, and produces a 
floral axis 6-10' long, covered by a big spat he 
from the topmost leaf-axil. During flowering, 
starch from the stem is transformed into sugar 
and is transported to the growing axis of the 
inflorescence. When the floral axis emerges from 
the spathe, after about 70 days, the male spadix 
is chosen for tapping. Female spadices do not 
yield any sugar. 

Tapping is carried out by beating the male floral 
axis with a wooden rod for 3-4 days to ensure 
the flow of sap into the wounded part. A small 
notch is then made in the peduncle by chipping 


it. The exudate is collected like nira. from coco- 
nut palm, in earthen pots previously heated and 
smoked, or smeared with chunam (slaked lime) to 
sterilize them, and removed every 6 hours. r lho 
syrup is collected in this manner, day after day 
for nearly two months or more, removing flesh 
chips from the same peduncle. Once flowcicd, 
the tree goes on producing spadices for 2 3 years 
till the lower-most axil of the leaf is ut ilized and 
the tree is exhausted. On an average each tree 
yields about J of a gallon of juice per day. 

The syrupy liquid exuded from t lie peduncle is 
rich in sugar and is easily fermented. 'I lie un- 
ferment ed syrup is boiled and cooled to form jaggery 
which in Malaya is called j tjula Malacca. The 
fermented liquid is used as toddy, and the over- 
fermented juice yields sirka. or vinegar. 

Milsum and Dennett {Malay, atjric. J it)2tb 
17, 440) found that 100 e.e. of the juice (rf/84 u F.» 
1*0315) contained : saccharose, 7*10 g. ; invcit sug- 
ar, 0- 15 g. ; non-sugars, 0*20 g. ; nitrogen, 0*005 g. ; 
and ash, 0*021 g. The density is usually 1*02 1*03 
and the corresponding sugar content, 5* 1-7*0 %. 
The ratio of sucrose to invert sugar is high and 
the yield of juice per plant is considerable. 
Crystallized sucrose of pale yellow colour and good 
quality may be obtained by concentrating the 
juice under reduced pressure. On an average 
one gallon of juice gives l lb. of gula Malacca. 
It is relished by Malays on account of its peculiar 
flavour, although it is dark and sticky, due to 
albuminoids, pectins and gums. 

The trunk of the tree contains a large amount 
of starch. But it is difficult to ext ract it from tlio 
pith on account of the fibre bundles. This starch 
is used in the form of sago in the western and 
poorer parts of Java and Malaya. But- it is 
inferior in quality to true sago, obtained from 
Metroxylon m <jv Rottb. Ti unks of female plants 
are preferred for extracting sago. In the case of 
male; plants sago is extracted only after the 
removal of toddy (Burkill, I, 231). Each plant 
yields about 154 lb. of sago (Blatter, 357). 

The tender leaves and sweet pith are edible. 
The black reticulate leaf sheaths covering the 
tree trunks have hair-like smooth fibre. It is 
used for caulking boats in China. Its softer pr. i ts 
catch fire readily and hence it is used for lighting 
fire. The sheaths are reticulate and when tied 
together closely can serve as sieves. Tho coir 
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obtained from the petiolar sheaths does not de- 
teriorate in contaet with water and is used for 
eordage. The coarse parts of the fibre are used 
for making brushes. 

The kernel of the fruit is edible. The juice of 
t.Jio outer fleshy covering of the fruit is corrosive 
and causes pain and inflammation, if it comes 
in contact with the skin. Tt contains a large 
number of raphides. Tho juice is also said to act 
as a fish poison (Burkill, I, 234). The trunk is 
hard and durable, and becomes hollow as the 
tree grows old. It is used as water-trough or 
channel. 

A. wightii (Travancorc, Mysore, near Jog falls, 
Coimbatore and the Nilgiris) and A. obtusi folia 
also have sweetish pith which is edible, and their 
leaves are also eaten when tender (Blatter, 358). 
The floral shoot of A. wightii (called Dhudasel in 
Kanarese), when cut, is said to yield toddy (Brandis, 
48). 

ARGEMONE Linn. Papavkraceae 

A genus of prickly herbs, including about 1 2 spe- 
cios native to tropical America, and whence it has 
been introduced into other tropical countries. .4. 
mexicana is the only species found in India. 

A. mexicana Linn. Prickly Poppy, Mexican Poppy 

L). E . 1\, I, 30(5 ; FI. Br. Inch, T, 117; Kirt. & 
Basu, PI. S4. 

Sans. & Tel . — Bramhadavdi ; HPnd.— Bhar- 
hand ; Beno. Siyal-kanta ; Tam.- Kndiyoetti ; 
Kan. — Datturi ’ ; Mal. — Ponmimmattaw. 

An aunual with prickly leaves, bright yellow 
flowers, and bristly capsules, containing many 
t»6eds resembling black mustard soeds (Branded 
nigra). It is an American plant which has run wild 
in India and is now a troublesome weed. 

The seeds yield 22-30% of a nauseous, bitter 
non-edible oil. Tt is considered a reme ly for skin 
diseases. In small amounts (10—30 minims) it is 
a cathartic. In largor doses, it causes purging and 
vomiting. 

Tho seeds are somotimes found mixed with black 
mustard. Argcmone oil in edible mustard oil is 
probably responsible for outbreaks of epidemic 
dropsy (Chopra, Pasricha, (loyal, Lai ami Sen, 
Indian med. Gaz 1939, 74, 193, and Bail, Mukerjoe, 
Hoy and Saukaran. Indian J. med . lies., 1939, 
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27, 207). Its presence is detected by the rich 
orange red colour developed, when concentrated 
nitric acid is added to the oil or its mixtures 
(Dymock, Warden & Hooper, I, 119). 

The plant contains berberine and protopino 
(Santos and Adkilou, J. Amer. chem. Soc ., 1932, 
54, 2923). 

The oil (29' 4% of seeds) has the following 
constants : sp. gr./25°, 0 9209 ; ft,/ 00 , 1 *4601 ; sap. 
val., 190; iod. val., 120; acid val., 12*0. 
The mixed acids consist chiefly of oleic (22%) and 
linolic (48%) acids and some contain palmito- 
oleie (about 0%) and ricinnleio (about 10%) acids 
(Tver, Sudborough and Ayyer, J. Indian Innt . 
Sri., 1925, 8. 29). 

The oil is usod as an illuminant and lubricant, 
and in medicine for external application in skin 
diseases. Mixed with dyeing oils such as linseed oil 
it may bo used in the paint industry (Bull, imp . 
Innl ., Loud 1922, 20, 292). 

The oil cake cannot be used as cattle fodder 
because of residual oil. However, it could be 
utilized as a fertilizer (crude protein, 24*0%; 
Bull. imp. Inst.. Land., toe. cit.). 

The seeds also arc considered medicinal. Taken 
in large quantities, they are said to ho poisonous. 
Tho yellow juice which exudes w T hon tho plant is 
injured is used externally in scabies, and in 
ophthalmia. 

ARGYREIA Lour. Convolvulaceae 

A genus of climbers, including about 40 species, 
mostly confined to tropical Asia and Africa, of 
which 25 occur in India. Some are medicinal. 

A. speciosa Sweet The Elephant ('keeper 

I). E. P., T, 310 ; PI. Br. I ml., IV, 135. 

Sans. — Satnudrapalaka ; Hind. — Samandar ka- 
pat ; Be no. — Bichfarak ; Mar. — Sannidra noka ; 
S. India — Samudrapala. 

A woody climber, found throughout India (ex- 
copt in the dry western regions) up to an elevation 
of 1,000'. The root s regarded as alterative and 
tonic, and is said to he usoful in rheumatism and 
diseases of tho norvous systoin. The undersurface 
of tho loaf is densely pubescent, and is an irritant. 
It is used to promote maturation of boils, and as 
a rubefacient in skin diseasos. 
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The leaves of A. f til yens Fhoisy, and A . walabarica 
Choisy, find similar uses. 'Flu 1 loots of tin? latter 
are said to be cathartic (Chopra, 403). 

AR1SAEMA Mart. A race a k 

i). E. P., I, 311. 

A genus of herbs, including about 105 species 
distributed in temperate and tropica l Asia, Abys- 
sinia and North America. 40 species occur in 
India. 

The conns of some species, rich in starch, are a 
useful stand-by during famines. The roots of 
A. tort nos um Schott are used to kill worms which 
infest cattle. 

A. concinnum Schott 
FI. Hr. Ind., VI, 505. 

A eonnatous herb, found in the temperate 
Himalayas, between Clarhwnl and Bhutan at 
0 , 000 - 10 , 000 '. 

The Lepehas feed pigs on the conus. They are 
rich in starch, but contain crystals of calcium 
oxalate and are highly irritant. They are render- 
ed edible by repeatedly boiling them with water 
and discarding the water used. 

They are said to be used as food during famine. 
Dutt (J. Axial, Soc., Bengal, 1000, 5 , 107) gives 
the following analysis of the air-dried conn : 
moisture, 8-5 ; albuminoids, 7*7 ; fat, 1*4 ; carbo- 
hydrates, 05*0; fibre, 8 0; ash, 7*0 (Ca, 12; 

1VV 0*2%). 

A. speciosum Mart. 

D. E. 1\, I, 312 ; FJ. Hr. Ind., VT, 500 ; lvirt. & 
Basu, PI. 004. 

Pu mjau — S a mo- k i - k h u mb , kiralu , kiri-ki-kuri. 

A cormatous herb, 2-4' high, found in the 
temperate Himalayas from Kumaon to Sikkim 
and Bhutan at 0,000 -8,500'. 

The conns are similar to those of A. conrinnttm. 
Dutt ( loc . cit.) gives the following percentage com- 
position: moisture, 7 * 0 ; albuminoids, 3 8; fat , 
1*0; carbohydrates, 70*0; fibre, 0*1; ash, 5*1 
(Ca, 10; P,(X 0*5%). 

In Kuhi, the root is given to sheep for colic. 


ARIST0L0CHIA 

ARISTIDA Linn. (iKAMINEAK 

I). E. P., T, 312 ; FI Hr. Ind., YU, 223. 

A genus of slender, annual or perennial grasses, 
comprising about 100 temperate and sub-tropical 
species. About 12 species arc know n to occur in 
India. These are low' grasses with little foliage and 
arc* characterised by narrow*, awned spikelets. 
'They grow' on open dry situations, even on poor 
shallow* soil, in the drier regions of Tndia. 

A few like ,<4 . adsemsioni# Linn. (syn. A. depressa 
Betz.), A . hijslerix Linn., A. funicnlata Trim & 
Jiupr., etc., when tender, are grazed by cattle. 
A. adscensioni# grown in Africa is reported to 
contain 13% of protein (Bor, Indian For. Rec., 
New Scries, Bot ., 1U4I, 2, 73). 

Some species like A. setacea Betz., are used for 
making brooms and tatties (screens) like those 
made from khus-khus roots (Vetiveria zizanioides). 

ARISTOLOCHIA Linn. Aristolociuackak 

A large genus of herbs or twining plants, com- 
prising about 300 species, found mostly in the 
tropical and temperate regions of the world. 8 
species are reported to occur in India. The aristo- 
locliias arc bitter and poisonous and generally 
contain alkaloids ; a few* are medicinal and were 
formerly reputed to be* useful in the treatment of 
snake-bites. Nome exotic Brazilian species such 
as A. fimbriata Cham.. A. elegant* Mast., and A . 
ornithore phata Hook., arc* among the ornamental 
creepers found in Indian gardens. 

Kerpcntaria, *B. ]\ consists of the dried rhizome 
and roots of A. reticulata Linn. (Texas, Lousiana, 
etc.). It is now* mainly used as an aromatic hitter. 
A . a erpentaria Linn. (Virginian snake root ), A . tonga 
Linn., and A. rotunda Linn. (Europe) have been 
similarly used. Iil India, A, bracteatu , A. indicu 
and A. tagala (-ham. arc medicinal. 

A. bracteata Betz. Tjle Bkauteated Birth wort 

D. E. l\, I, 314; FI. Hr. Ind., V, 75 ; Kirt. & 
Basu, VI. 820 A. 

-Dlnunra-pafra ; Hind. — Kiratnar ; 

—Kidavtari. ; Mar . — Kidnnar ; Tam. & Mal. — 
Aduthinapalai ; Tel. dadidha-gadappa ; Kan. 

A d a tn u ttada gi da . 

A slender perennial herb, found in the Upper 
(Jangetic plain, Bengal, the western Peninsula, 
and in the north-west up to Bundelkhand. It 
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grows abundantly on the black noil of the Deccan 
and Gujarat. 

The plant is exceedingly bitter and is reputed 
to possess cathartic and anthelmintic properties. 
The expressed juice of tlie leaves is said to destroy 
maggots when applied to foul and neglected ulcers. 
According to Kornan (1920, 2) the bruised leaf 
mixed with castor oil is applied externally in 
obstinate eases of eczema on children’s legs, and 
a decoction of the root was found to be generally 
efficacious in expelling round-worms. 

A. indica Linn. The Indian Birthwokt 

I). K. 1\, I, 315 ; FI. Br. Ind., V, 75 ; PL XVII, 1. 

Indian names generally from Sans Jshvari 
mul (root) ; Arab. & Peks. — Zaravandehindi ; Guj. 

Arkmnla ; Mak.~ Sapasan. 

A shrubby or herbaceous twiner with a woody 
roof -stock, found throughout the low hills and 
plains of India from Nepal and lower Bengal to 
Ghittagong, in the Deccan Peninsula from Konkan 
southwards, and in (Joylon up to 3,000'. 

hi indigenous medicine, the roots of A. indica 
are used for the treatment of snake-bites, fevers, 
and minor ailments of children such as flatulence 
and dyspepsia. According to Koman (1920, 2) 
the raid ya ns in the Tamil country use this drug 
in malarial fevers, but a decoction of the roots 
did not give satisfactory results. The powdered 
root, in honey is reported to be given for leu coderma, 
and the juice of the leaves is regarded as a specific 
for cobra-poisoning (of. Mhaskar and Cains, Indian 
med. Res. Mem., 1931, No. 19, 18). 

Aristolochia, included in the B. P. C. (1934)> 
consists of dried stem and root of A. indica . In 
the Fast, it is used in 1 he form of a tincture as a 
bitter for the same purpose as serpent ary (A. reti- 
culata). 

The roots have been found to contain ail alkaloid, 
aristoloehin, O 17 H 10 O 3 N, a yellow bitter principle 
isoaristoloehie acid C 17 H 11 0 7 N and allantoin. The 
aroma of roots is due to an essential oil (9*5%) 
composed of sesquitorpenoid compounds together 
with a trace of camphor (Krishnaswami, Man- 
junath and Venkatarao, J. Indian chern. Soc., 1935, 
12, 170 ; 1937, 14, 39). 

Arrowroot, Wild or East Indian— see Curcuma 

angustifolia 

Arrowroot, West Indian — see Maranta arundinacea 


ARSENIC ORES 

D. E. P., I, 321 ; C.P., 92. 

Orpiment : Sans . — Pinda hari-lala ; Aear. — 
Zarriikk-asjar ; Pers .—Zarnikh-zaid ; 11 ind. — Itar- 
tal ; Beno.— Horital ; Guj Artal. 

Orpiment (As a S ;j ; As, (51%), realgar (As a N a ; As, 
70* 1%), and arsenical pyrites or arsenopyrites 
(FeAsS ; As, 4(5*0%) are the principal ores of 
arsenic found in India and Burma. Lollingite 
(FeAs a ) and its variety, leucopyrite (Fe 3 As 4 ), are 
reported to occur in small amounts in the mica 
pegmatites of Biliar. 

Orpiment and realgar (up. gr., 3*5 ; II., 1* 5 -2*0), 
are soft minerals which fuse readily in a candle 
flame. Orpiment is lemon-yellow, whereas realgar 
is red or orange. On exposure, realgar changes into 
orpiment and arsenolite (As 2 0 3 ). These minerals 
occur either as hot spring deposits or as volcanic 
sublimates, or in veins associated with antimony 
ores. 

Orpiment (natural and artificial) is used as a pig- 
ment in the manufacture of lac-ware, and in lacquer 
work. Mixed with gum, powdered orpiment gives 
a golden colour, and mixed with indigo, it gives a 
beautiful green colour. In Hindu medicine, it has 
been regarded as an alterative and febrifuge, and 
is used in skin diseases, and as a depilatory. Realgar 
(natural and artificial) is employed as a pigment* in 
calico-printing, dyeing and tanning. Lt burns with 
an intense white light and hence it is used in'lire- 
works. 

Deposits of orpiment and realgar have long been 
known and worked in Ghitral (N.YV.F.P.), where 
they are found at altitude's of I 1 ,000- 1(5,000' (Pec. 
geal. Suro. India, 1940, 75, Praf. paper No. 2, 14). 
During recent years, however, only small quantities 
of orpimont have been obtained from this area and 
there are no records of production. A promising 
deposit of realgar occurs near Bartsan village 
(36°3' : 7 1°51') in Ghitral. The mineral occurs in 
the form of scattered particles and in nests in 
calcareous shales along the strike, over a width 
varying from a few inches to several feet. 

In the Kumaoii area of the United Provinces 
orpiment has been reported from near Munsyari 
(8(>°18' : 30**7'), and both orpiment and realgar 
occur on the surface moraine of the Sluinkalpa 
glacier (8(>°24' : 30°19'). 
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Arsenical pyrites (arse nopy rite or mispickcl), 
FeAsX (sp. gr., (5*1 ; H., 5 • 5-0 • 0), lias a metallic 
lustre. Fresh surfaces are silver-white and on 
exposure become tarnished and copper-red. The 
mineral occurs in veins connected with igneous 
intrusions associated with the ores of lead, silver, 
copper, cobalt, nickel or tin. During the smelting 
of these ores, arsenic is obtained as a by-product in 
the form of As 2 0 :{ . 

An important deposit, of arsenopyrites occurs in 
an one- foot scam with clialcopyrite (copper pyrites) 
on the northern flank of Nampthar hill (26°58' : 
88°34'), in the Kalimpong area, Darjeeling (list., 
Bengal (LaTouche. 14). Stray occurrences of 
arsenopyrites have also been noticed in Kashmir 
(Middlemiss, Miner. Surv. Rep., Jammu &. Kashmir, 
Non-mctallic Miner., 1050, 54). Tn Jaipur State, 
a mixture of cobalt iferous arsenopyrites and eobal- 
tito known as sehta is found along with copper ores 
near Klietri at Batai and Bagor mines (Trans. Min. 
(jeol. fust. India. 1055, 29, iv r , 555). Small amounts 
of the mineral a, Iso occur in some of the wolfram - 
cassitciito lodes of Burma. Nickel speiss obtaim*d 
at Nam Tu is retorted to contain a considerable 
proj)ortion of arsenic ((Jeol. Surv. India, Indian 
Minerals. Ores, etc. for fndustr. Purposes, 1042, 4). 

(■rude oxide of arsenic (As.»0. { , 02 06%) is obtained 
during the smelting of arsenical ores. This is refined 
to white arsenic. (As* 0 ;i .99%), which forms the prin- 
cipal source of the element and its compounds. On 
reduction with charcoal it yields the element which 
is a brittle* steel-grey metalloid (sp. gr., 5.7) with a 
brilliant lustre (b.p., 450°-sublimcs). Small quan- 
tities of arsenic are used in hardening lead used for 
making lead shots, and it is also a constituent of 
some alloys. The element and its salts are 
poisonous. 

White arsenic is extensively used in the prepara- 
tion of insecticides and fungicides such as lead ar- 
senate and copper aceto-aisrmite (Paris green), and 
weed -killers (sodium arsenite). It. is now being used 
also for the preservation of wood. In the glass 
industry, white arsenic is employed as a decolorise?* 
to remove the green colour due to iron. It is used in 
preserving hkles, and as an antiseptic. 

The world’s production of white arsenic is about 
55,000 tons, to which the United States, Mexico, 
France and Sweden together contribute more than 
75%. Before the War (’59-45) India’s requirements 
of ^rscnic and its oxides were being met mainly by 
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imports from Burma, Hongkong, Belgium, Ger- 
many, China and Japan. In 10.50 imports from 
Burma were over 50% of the total imports. 
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ARTABOTRYS R. Br. Ansonackak 

A genus of seandent shrubs, comprising shout 50 
species, distributed in tropical Africa and eastern 
Asia. The flowers arc* strongly scented and tin* 
berrylike fruits of a few' African species ere said 
to be edible. JO species occur in India. 

A. odoratissimus R. Br. =A. nncinafus (Lam.) 

Mcrril 

I). F. TV T, 522 ; FI. Hr. Tnd., I, 54 ; PI. XVII, 2. 

Sans.- Haracharnpaka ; Bkno. Kat chavrj a l 
Mak.- Jiirra champha ; S. Tnota Madan wash 
manoranjilarn. 

A large climbing ornamental shrub, indigenous to 
India and Ceylon. Tts flowers, though not showy, 
are highly fragrant. The plant is grown in gardens 
throughout eastern Asia. It is reported to he 
medicinal in the Philippine Islands (Buikill, J, 
24,5). 

A. suaveolens Blumc 

I). F. I, 522 ; FI. Br. Jiid., I, 55 ; Ann. if. hat. 
Gdn Calcutta , 1805, 4 , PI. 61 . 

A large woody climber, found in Fasten? Bengal 
and Assam, and distributed eastwards to the* Philip- 
pine Islands. 

In Fast Indies, a decoction of the leaves is said 
to be used in cholera (Burkill, he. cit.). 

The root and stem bark have been found to 
contain two crystalline alkaloids, artabotrine. ni.p., 
187°, and suaveoline, m.p. 182° (Henry, 654), 
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Recently Barger and Sargent ( J . cftnn. Soc., 1030, 
001) have been able to isolate a third alkaloid, 
art abut rinine, an amorphous base. Ma canon (Phi- 
lip. J. Sri., 1020. 38, 259) has found artabotrine 
to bo toxie to guinea-pigs. 

ARTEMISIA T aim. Compos it a e 

A large genus of small herbs, comprising some 280 
species found in the Northern Hemisphere. They 
are abundant in arid regions notably in the western 
United States and in tho Asiatic steppes. r rhey are 
also found in South Africa and South America. 
About 31 species occur in the temperat e region of 
north-western U imalayas. 

Artemisias are bitter aromatic herbs or low 
shrubs, often with much-divided leaves and incon- 
spicuous flowers borne on numerous small heads. 
Some of them are medicinal and are the source of 
the valuable anthelmintic drug. santonin 
(0*3-3%). Several specie's yield essential oils, 
and a. few are reported to be useful as fodder. 

Artemisia, as an anthelmintic and stomachic, was 
long in use amongst the Checks and Romans. The 
Persian and Arabian physicians also employed it for 
the same purpose, and oven to this day it is similarly 
used by the Yunani physicians in Tndia. There is, 
however, no mention of this drug in ancient Sans- 
krit. works on medicine. Levant worm-seed, the 
pressed dried unexpanded flower-heads of Arte- 
misia, probably ofyl. rintt Borg called < Sanfonioa\ 
was used in "Europe for intestinal worms till a, bout 
1830. when Kahlcr discovered its active principle, 
santonin, and the latter was first included in the 
B.P. in 1804. 

The chief source of santonin is A. riva Berg 
which grows in abundance in Russian Turkistan, 
particularly in Chimkent. Several other artemisias 
such as A. wpxicnnn Willd.. A. veo-mrxicam Woof-, 
and A. wriqhtii A. Uray. occurring in America, and 
A. ijallira Willd. found in east (Jermany, France, 
England and Scotland, and A. marifima, a fairly 
widely distributed species, have been found to con- 
tain santonin. But. the American and English 
species are too poor in santonin for commercial 
extraction (Bull. imp. Inst., Lov<L, 1934.32, 33). 
A.frayrans Willd. and A. parr i flora Roxb. occur- 
ring in Afghanistan have also been reported to 
contain santonin (Qazilbash, Chrm. Ahslr., 1033, 
39,7019). 


Tn Tndia. A. marifima occurring in certain areas 
of Kashmir and Kiirram, has been found to 
contain santonin, and is used for its extraction. 
Some artemisias are of medicinal interest and a 
few are prized for their volatile oils. 

A. absinthium Linn. The Absinthe, Wormwood 

1). E. P., T. 323; 0. P., 03; FI. Br. Lid., TIT* 
323; Bentley & Trimen, PI. 156. 

Arab. & Pers. — Afsantlrin. 

This is an aromatie and bitter herb found in 
Kashmir at 5.000-7,000'. Tt is distributed over 
northern Asia. Afghanistan, and extends westward 
to the Atlantic. It is now naturalized in eastern 
Canada and is cultivated in the United States. 

'flu' essential oil of A. abftinthiam (abr ut 0*3%) 
used to be a constituent of ‘ absinthe’, but its addi- 
tion is now prohibited. The commercial oil (sji.gr. / 
25°, 0* 017-0*042) is produced in America and its 
chief constituents arc thujotic and tliujyl alcohol 
(Finnemore, 844). Wormwood oil has a tonic and 
stimulating effect on the digestive organs and is 
sometimes used externally. The plant also contains 
a bitter glu coside, absintliin. and a crystalline com- 
pound, m.])., 1 05°(Wohmer. IT. 1215). 

The dried leaves and the flowering tops of the 
plant are medicinal. Its tincture (B.P.U.) is used 
as a tonic and digestive. 

A. annua Linn. 

FI. Br. Lid., TTT. 323. 

A strongly scented annual found in the Punjab 
from Peshawar to Waziristan. ascending to 5.000'. 
Tt also occurs in Afghanistan and north-eastern 
Asia. The plant is reported to yield about 0*3% 
of essential oil composed principally of art-emisia 
ketones, pinene, eincole. {-camphor, etc. (Wchmcr, 
TT, 1243). 

A. dracunculus Linn. 

FI. Br. Tnd.. TTT, 321. 

A perennial herb found in western Tibet (14.000- 
16,000') and in Laliul. Tt is distributed to Afghan- 
istan. western Asia, south and middle Russia. 

The herb contains about 0*3% of essent ial oil 
which has an anise -like odour. Both the loaves 
and the essential oil are used for flavouring vinegar, 
and as spice. The plant is cultivated in France for 
its essential oil known as * Oil of Taragon 9 (sp. gr. t 
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0*949 , lr 1*517 ; [a] D ,-|-7* 8°). The chief cons- 
tituent of the oil is methyl chivaeol (60-70%). It 
contains also some p.-methoxycinnamic aldehyde 
(Finnemore, 848). 

A. maritima Linn. Wormseed, Santonica 

1). E. 1\, T, 824 ; <U\, 03 ; FI. Br. Ind., TIT, 323 ; 
PI. XVII T, 2. 

Arab. Shik ; Prrs. — Dirmanah ; Kurram 
Spiroto , t ark hah ; Hind.— Kirmaltt ; Mar.— 

Kirmaniowa. 

A shrubby aromatic species, about 3i # high 
with a woody root-stock ; stems, erect or ascending 
and much branched from the base. It is an ex- 
ceedingly variable plant, with erect or drooping 
flower-heads. 

It is found in the western Himalayas from 
Kashmir to Kumaon, at 7,000-0,000'. It is widely 
distributed all over the northern hemisphere of the 
Old World. 


13, 533), and at about 25 tons per annum in the 
Kurrani Valley (Badhwar, lor. c/7., 20). Since the.-o 
estimates were made, owing to the introduction 
of the cultivation of A . maritima in these areas, it 
is possible that the quantities now available 
are larger. 

The technical assay of artemisia for santonin is 
carried according to a modification of the method 
of (Ireenish and Pearson (Phono. J., 1921, 106i 2). 
100 g. of the dried leaves and flower heads finely 
crushed, are extracted with chloroform. After 
removal of the solvent from the extract, the residue 
is treated with saturated barium hydroxide. 'The 
alkaline extract is acidified with hydrochloric acid, 
and santonin taken up with chloroform. At this 
stage some of the associated resins are removed by 
washing with 5% ammonia, Chloroform is then 
distilled over, and the residue crystallized from 15% 
alcohol. The crystals are washed, dried, and weigh- 
ed, and a correction is applied for the solubility of 
santonin in dilute alcohol. 


This is the only santonin-bearing species occur- Artemisia* are xcrophytie plants. In Central 
ring in Tndia. This species is common in several Asia they grow in semi-desert areas where ext icrms 
areas of north-western Tndia, such as Kashmir, of temperature, both high and low, prevail. 'I he 
Kurrani, Kagan, Bushaher, Waziristan, etc. But plants prefer a saline sandy soil. Analyses of soils in 
plants growing only in certain areas of Kashmir and Kurrani, where santonin containing artemisia grows 
Kurram have been found to contain santonin, show that such soils have a high available potash 
In tliesj areas santonin-free plants aiv also found, content and are rich in silt and fine sand 
Badhwar (Report on Kurram Art em isins from the (Krishna and Varum, lor. c/7.). A semi-arid climate 
Santonin Standpoint, 1934) has observed that in and a saline sandy soil appear to be best suited 
the earlier stage of growth santonin-bearing plants to its cultivation. 

in Kurram have red stems, while santonin-free Efforts have been made to grow santonin-rich 
plants have green stems, and that both turn brown artemisia in upper Kurram. 'Hie plants raised from 
as they grow older. Ho has called the lormer. A. seeds or root cuttings appeared to flourish well, 

maritima forma ruhriraule. (PI. XV111, 3 & 4). specially those grown on ridges (Badhwar, lor. rit.). 

SANTONIN The area under cultivation in Kurram Valley has 

, . been greatly extended (Qazilbash. Italian •/. Phono., 

P„r profitable utilisation the herb should contain , 043< 5> . Kaheju. Indian Ftng., 11*42, 3, r.04)! 

not less than 1-2% of santonin (Hull. nop. lost., 

Loud., 1934. 32, 49)- Indian artemisia is generally A study of the seasonal variat ion of santonin in 
poorer in santonin than Russian A. rioa from Kurram artemisia showed that up to about the 
Turkistan, which is reported to contain 2 *3 3*6%. second week of June santonin is concent rated only 
The santonin content of artemisia from Kashmir in leaves and readies a maximum between the 
has been reported by several workers to vary end of May to the end of June, when, flower 
from 1-2% (Bull. imp. Tost.. Loud ., 1923, 21., buds begin to appear. Thereafter santonin passes 
316 ; Krishna and Varma, Quart. J. Phono.. 1933, into the buds. The maximum in buds is attained 
g 23), and that of artemisia from the Kurram when they are fully developed, just before they 
Valiev, from 1-1*6% (Badhwar, lor. rit.). The open — between the 10th of August and the 10th 
quantity of artemisia available in Kashmir has of September. With the opening of buds there 
been estimated at over 180 tons per annum is a rapid fall in santonin content (Badhwar, 
(Chopra and ( Shush, Indian J. med. Res.. 1926, loc. cit.). This is similar to what has been reporte d 
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in the case of A. cina , the Russian artemisia. In 
those plants also the flower heads are collected in 
•Tuly and August, before the buds open. 

For extraction of santonin, the crushed ma- 
terial is first subjected to steam distillation to obtain 
the volatile oil present in it. it is then treated 
with milk of lime, when santonin forms the soluble 
salt, calcium santoninato. The filtered solution is 
reacted with sodium hydroxide and the calcium 
salt is converted to the sodium salt. Carbon di- 
oxide is passed in to precipitate calcium as 
carbonate, which is removed by filtration. On 
acidifying the warmed filtrate containing sodium 
santoninate and cooling the solution, santoninic acid 
separates out, and immediately laetonises to 
santonin. The procipitato is filtered, dissolved in 
alcohol, decolorized by animal charcoal, and finally 
purified by recrystallization (Houston, 184). 

Russia still holds the monopoly of production and 
trade in santonin. A limited quantity of it is being 
] roduccd from Kashmir and Kurram artemisia. 
Most of the Kashmir artemisia is extracted by 
Messrs. Kashmir Pharmaceutical Works, in a fac- 
tory located at Baramullft, Kashmir. The factory 
produces nearly 2,200 lb. of santonin per year from 
about 100 tons of A rtemisia. The Bengal Chemical 
and Pharmaceutical Works, Calcutta, and Messrs. 
Mehta Brothers of Amritsar, also produce some 
santonin. The bulk of santonin bearing artemisia 
of Kurram is sold to Messrs. T. & H. Smith 
of England. The total internal consumption 
in India is estimated at 1,000-1,200 lb. a year, and 
in 1945, the price per ounce was Rs. 14-10. 

Santonin, is a neutral colourless crys- 

talline substance (m.p., 170-172° ; [a 1 D , -171 • 4°, 
in chloroform). It is sparingly soluble in water and 
cold dilute alcohol, but readily dissolves in hot 
alcohol, chloroform and benzene. On exposure 
to sunlight, it turns ycllow r owing to the forma- 
tion of photosantonin. It- is therefore preserved in 
coloured bottles. 

Baldwin has isolated from the Indian plant, in 
addition t,o santonin, 2 more crystalline consti- 
tuents: p-santonin of much weaker anthelmintic 
action, and pseudo-santonin, which is devoid of 
anthelmintic properties (Denston, 134). Artemisin, 
Ck,H 18 0 4 , is another bitter principle reported to 
occur in A. marilima (Wehmer, II, 1248). 

Santonin is very efficient in its action on round 
W'orms, less effective on thread w'orms and has no 
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action on taenia. In ascaris, a combination of 
santonin and chenopodium (5 grains of santonin 
with 1 c.c. of chenopodium oil) is more effective 
than either of these drugs given separately (Maple- 
stone and Mukerjec, Indian med. Gaz ., 1931,66, 
627). 

Santonin is usually administered in very small 
quantities (1-3 grains in the evening, followed 
by castor oil or saline purge in the morning). It 
causes (yellow vision) xanthopsy and sometimes 
also violet vision. In larger doses it induces head- 
ache, nausea, vomiting and convulsions. Cases of 
fatal poisoning have been reported, and death 
takes place from cardiae and respiratory failure 
(Hale White, 114). 

All the varieties of A . marilima contain essential 
oils which vary both in quantity (2-3%), and in 
composition. The commercial oil, a by-product of 
santonin factories, is a thick yellow oil (sp. gr., 
0-915 0-940; fa] D -1-5 to 8 0 ;‘^ D , 1*405 1-400). 
The essential oil from the Turkistan variety has 
been found to contain cincole, 27*8, and thujone, 
7-8% (Wehmer, loc. cit.). A. maritima var. 
kazakeieicz yields an oil (0- 6%) wdiicb contains 30% 
of camphor (Wehmer, 1935, 22). 

A. pallens Wall, ex DC. 

FI. Br. Ind., Ill, 329 ; PI. XVIII, 1. 

Man., Tam. & Kan. — Bavanu. 

An aromatic annual found in certain parts of 
south India, specially in the Mysore State. It is 
also cultivated in the neighbourhood of Poona. 

Its fragrant leaves are used in floral decorations. 
The yield of oil has been found to be 0*22-0-58% 
(eohabation method). The oil (sp. gr./l 5*5°, 0*9005 ; 
n D 2o °> P4880, [tf]p,+35° ; acid val., 2-4; ester 
val., 52*9 ; sol. in 10 vols. of 70% alcohol) has been 
appreciated by the perfumery trade in America 
where it used to be sold at Rs. 350-400 per lb. 
(1940-41). 

The plant is now grown on a small scale near 
Mysore city from a carefully selected strain. Consi- 
derable care is necessary in its cultivation, and in 
harvesting the crop. 

A. sacrorum Lcdeb. 

FI. Br. Ind., Ill, 326 ; Kirt. & Basu, PI. 541B. 

This species occurs in western Tibet, Kanawar 
and in the Tibetan regions ofKumaon (10,000- 
12 , 000 '). 
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It is said to bo given to horses for affections of the 
head. The plant yields 1% of essential oil, (r//-°, 
0-919-0*9152; 1 * 464-1* 4945), which contains 

cineole (19* 26%), camphor (0%), etc. (Chistova, 
Chem. Abst.r ., 1936, 30, 3940). 

A. siversiana Bhrh. ox Willd. 

I). E. T., 1, 327 ; PI. Br. Jnd., 111, 329 ; Kirt. & 
Basu, PL 542 A. 

An annual herb, very similar to A. absinthium , 
found in the western Himalayas from Kashmir to 
Lahul (8,000-10,000'), and in western Tibet. It 
extends to China and Russia. 

This plant is also said to bo medicinal, and is con- 
sidered to be a good fodder. The composition of 
milk is not affected even when it constitutes as 
much as 40% of the animals’ fee I. It contains pro- 
tein, 15*5; and fat, 5*12%, with digestive co- 
efficients of 62*2 and 71*4% respectively (Kop- 
uirin, Chem. A bstr . , 1933, 27, 3759). 

A. vulgaris Linn. Indian Wormwood, Fleabank 

D. K. P., I, 327 ; 0 .1\, 93 ; PI. Br. Ind., Ill, 325 ; 
Kirt. Sc Basu, PI. 540. 

Sans. Nagadamani ; Hind. & Brno. — Nagdona ; 
Mar. — Dhordavana ; Tam. Machipalri. 

A tall aromatic shrub, found throughout tlis 
mountainous districts of India, ascending to 12,000' 
in the western Himalayas and to 5,000 -8,000' in 
Sikkim, the Khasia, Ava and Martaban mountains. 
It grows at Mount Abu in Marwar, and on the 
Western Ghats from Konkan southwards to Ceylon. 
Tt is distributed to temperate Europe.. Asia, Siam 
and Java. 

In Indian medicine, the leaves and flower tops are 
administered in the form of an infusion in eases of 
nervous and spasmodic affections (Kanny Lall 
Doy, 38). It is also said to be antiseptic, expecto- 
rant and anthelmintic (Chopra, 464). 

Tho plant yields about 0-2% volatile oil (Weh- 
mer, IT, 1244). A sample of tho oil from plants 
collected in Bengal had the following constants : 
sp.gr., 0*9222; [«] D , -8°52'; w D ao °, 1*462, and 
contained a-thujone (Finnemore, 858). This oil has 
been found to bo a good larvicide like kerosene, al- 
though it is only a feeble insecticide (Chopra, Roy 
and Ghoso, J. Malaria Inst., India , 1940, 3, 495). 
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ARTHR0CNEMUM Moq . Ch knopodiaceae 

D. E. P.. I., 328 ; PI. Br. Ind., V, II. 

A genus of 8 species of shrubs or herbs occurring 
in temperate or t topical coastal swamps. A . indi - 
cum Mo(j. found in Bengal. Northern Oi rears and 
Bombay, is a. common mangrove. It is said to be 
used to treat seorpion st ings (Chopra, 464; of. also 
Cains and Mhaskar, Indian tried, lies. Mem., No. 
24, 1932). 

ARTHROPHYLLUM Blunu Araliaceak 

FI. Br. Ind., II, 733. 

A genus of trees or shrubs including about 10 
species, distributed in the Lndo-Malayan region. 
The wood of A. uvali folium. Jungh. & Do Wiese 
(syn. A. di cersi folium Blunxe), a small tree found in 
the Andamans and South-east Asia,, is very light- 
and is probably of no value even as fuel. Boorsma 
(ex Burkill, I, 247) has found a non-poisonous 
alkaloid in the leaves of a segregate species, A. 
bhimeannm Zoll. & Moritzi. 

Artichoke, Globe — see Cynara scolymus 

ART0CARPUS Forst. Mora cka e 

A genus of (‘vergreen or deeiduoiis trees, compri- 
sing about 100 sj>p., distributed in the Indo-Mala- 
yan region and China. 18 spp. occur in India of 
which A. chaplasha , A. hirsufa, and A. lalcoocha 
are important timber trees. 

A. Integra , A. communis and A . lakoocha yield 
edibles fruits. The fruits of A. nobit is Thw. (Cey- 
lon), and A. rigida Bluinc are also eaten. The timber 
of these two species is used for small furniture, 
beams, boats, etc*. 

A. communis Forst. A. allilis (Park.) Foslerg 
Syn. A. incisa Linn. f. The Bread -F inn 

D.E.P., 1, 330; Popenoe, 406; PI. XIX, 2. 

Mar. - Vilayati phnnas ; Tel.— Seetn a panasa ; 
Tam.- Secma pila. 

A tall tree 40 60 ' high, with large shining dark 
green, incised leaves, bearing prickly brownish or 
yellow fruits of the size of melons. Seedless and 
seed-bearing races are know n, and the former aro 
generally cultivated. Tho too is indigenous to 
Malay and is cultivated in the tropics. It has been 
successfully introduced into Bombay, south India 
anti Ceylon. 
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Tim tree requires a warm and humid, maritime 
dimate and thrives best on coastal plains and can 
be propagated from seeds or from underground 
root suckers. When young, the plant grows best 
under shade, but later on needs full exposure* to 
sunlight. An eight year old tree yields 700 800 
fruits per year. 

The bread-fruit is starchy and lias a character- 
istic aroma. The fruit is sliced after removal of 
the outer rind, and baked or boiled before eating. 
Et contains : moisture, 79*5; protein, 1*5 ; fat, 
0-2; carbohydrates, 17*9; minerals, 0*0 ; Ga, 
O’ 04 ; l\ 0-0.4% ; Vo, 0-5 mg.; vitamin A, 5 
T. U./ 100 g. (tilth. Bull, No. 2.4, 1941, 38 ; vide also 
YVeh hut, 1, 244). 

Its leaves are relished by cattle. The tree yields 
a latex which makes good bird-lime, and is also 
used for caulking boats and for painting canoes. 
The bark is fibrous, and st rong ropes, capable of 
withstanding prolonged contact with water can 
be made* from it. The extraction of fibre from the 
young bast, however, is laborious and is not usually 
undertaken (Burkill, I, 2.71 ). 

The wood is moderately hard (sji.gr., 0*473)- 
light and yellow in colour when freshly cut, but 
turns light brown later. It is straight or somewhat 
cross-grained and not difficult to work. It seasons 
well, and is used for beams, posts, rafters, flooring, 
et c. 

A. chaplasha Roxb. 

1). K. l\, T, .429 : VI. Hr. Tnd., V, *49. 

Beno. Chaplaah ; Assam — Smn ; Bukm.— 
Tauntppienne ; Trade -Cha plash. 

A t all deciduous tree 100 120' high with a clean 
straight, bole, 60-70' in height, and 10-15' in girth. 
The greyish-brown bark exudes a milky juice. The 
tree is found scattered in the moist deciduous and 
cv Tgreen forests in the sub-Himalayan tract, 
from Nepal eastwards to Bengal and Assam, and 
southwards to Burma and the Andamans. 

The wood is yellowish-brown, changing rapidly 
to brown or dark brown, after a few hours of ex- 
posure. It is light (sji. gr., 0*56 ; air-dry wt., .40 .42 
ib. per e. ft.), moderately hard and strong (75 80% 
of the strength of teak), straight or shallowly inter- 
locked -grained, very coarse, and even -textured. 
Anatomically, it is characterised by large vessels, 
frequently occluded with chalky deposits, which 
show' as white lines alo :g the grain. Growth 
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rings are indistinct and there is paratracheal zonate 
parenchyma. The rays a, re coarse and heteroge- 
nous and form a prominent fleck on the radial 
surface (Pearson and Brown, II, 938). 

According to Trotter (1944, 52) the wood seasons 
easily w ithout degrade, and kiln-seasoning offers no 
difficulty. Pearson and Brown (lac. cit.). however, 
mention that this t imber has a tendency to develop 
surface clacks and splitting on account of its inter- 
locked fibres. In air-seasoning good results are 
obi a i tied by girdling the free prior to conversion. 
The timber saws and works well, but on account of 
interlocked fibres, it requires care to bring it to 
a good surface. It jieels well on a rotary lathe, 
into continuous sheets which may be used for 
second grade commercial plywood (Indian For. 
tire.. AW Series, Util., 1941, 2, 84). 

The I imbe r is durable under cover, and mode r- 
atcly so, when exposed. It is difficult to treat, but 
even without treatment, it resists insert and white- 
ant attack much better than many common tim- 
bers. As a medium-weight wood, it is suitable* for 
construction work (beams, wall plates, door and 
w indow frames), ship-buildii:g, et e. Being ornamen- 
tal, it can be used for panelling and furniture. In 
Assam it is employed for earning, turnery, and to 
a limited exle nt, for tea boxes. It has been uscel 
successfully for the shanks e>f built-up jute bob- 
bins. Ft is regarded as a first class general utility, 
timber (Pearson and Brown, lac. cit.). 

About .450 tons of cha.pla.sh in logs up to 6' girth 
are available annually from Assam, and a some- 
what larger quantity from Bengal. Lower Burma 
and the Andamans can also supply this timber. 
In Assam, during 1937, chaplash used to be sold in 
log form at Bs. 45 j>er ton, and as sawn material at 
Rs. 1/S j>cr c*. ft. In Bengal, it used to cost Bs. 
25-50 per ton (Trotter, /or. cit.). 

A. hirsuta Lam. 

1). Vj. 1\, I. 329 ; FI. Hr. Tnd., V, 541 ; Heddume, 
PI. 90S. 

Mar. — Pat-phanas ; Tfi. Pcjata ; Tam. — 
Anjili ; Kan. — Hehhhalc.\n ; Mal.- -Aini. 

Trade- Aini. 

A tall evergreen tree, generally 70-80' in height, 
and up to 15' in girth, with a straight clean hole 
and dense foliage. It is common in the Western 
Ghats from North Kanara to Malabar, Coorg 
and Travancore. 
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The tree requires heavy rainfall, not less than 
70" and thrives well in any soil, both at the foot of 
the ghats and on the slopes. For plantation pur- 
poses, fresh seeds should be sown in groups of five, 
spaced 6' x O'. It is more successfully grown as 
underwood in teak plantations. In the beginning, 
growth is somewhat slow, but once it is estab- 
lished, the tree grows rapidly (Troup, 111, 87 8). 

The wood is golden-yellow when fresh, hut ra- 
pidly darkens on exposure, changing finally to 
walnut brown or blackish-brown. Its sp. gr. is 
approx. ()■ 52 ; and air-dry w r t., .‘17 lb. per c. ft. 
Weight for weight , it is almost as strong as teak 
and has the advantage of lightness. It is straight 
or interloekcd-grained, very coarse, and ?.vs n- 
toxtured. Anatomically, it is similar to A. chajtla- 
nha but with larger vessels, narrower aureoles of 
paratrachoal zonate parenchyma and narrower 
lower layer (Pearson and Brown, hr. cit ., 934). 

It saws and works easily, takes good polish and 
finishes to a smooth surface. It is a very durable 
timber, even under waiter, and is not attacked by 
fungus or white-ants. Tt is difficult to treat, but 
treatment is not necessary. The timber seasons 
well without- any serious defects, but it should be 
converted green to reduce surface cracking and 
splitting. Kiln seasoning improves its colour. 
The calorific value of heart wood (ash and moisture 
free) is 521111 cals, or 9409 B. Th. lb, and its ash 
content 1*5% (Krishna and Ramaswami, Indian 
For. Bull., New Serio*, No. 79, 1932, 11). 

On the West Coast, it is used for all purposes 
for w hich teak is employed : boat and ship-building 
(hulls, masts, decks and spars), constructional work 
(beams, rafters, door and window frames), furni- 
ture, cooperage, and for agricultural implements. 
It can he used for tea boxes (Limaye & Mohammed, 
Indian For. Pec.. New Series, Util., 1942,2, 180), 
and is also suitable for aircraft work. 

The supply of aini is always insufficient to nuot 
the demand. In 1937 prices fluctuated between 
Us. 28-50 per ton in Madras, and Rs. 40-50 per 
ton in Bombay, in log form (Trotter, lor. cit., 54). 

The seeds contain IG* 17% of oil : sp. gr., 30' : /30°, 
0-92 ntf 1*47(32; acid val., 4*0 ; sap. val., 
179; iod. val., 85*05. (Varier, J. Indian chew. 
JSoc., 1945, 22, 275). It is used locally in medicine 
and is edible. 

The latex has been found to contain : water and 
water soluble constituents, 59* 0-70* G ; and caout- 


chouc. 2* 1-2* 7% and the coagulum : caoutchouc, 
G , G-7*1 ; resins. 87*0-91 *4, and insolubles, 2*0 5 9% 
(Griffith and Budhiraja, Indian For.. 1943, 69, 
305). 

A. integra (Thunb.) 'Merril A. tuhro/dit/llus ham. 
By n. A. inlegri folia Linn. f. Jack Turk 

I). E. 1\, 1. 330 ; C. 1\, 94 ; FI. Br. Ind., V, 511 ; 
PI. XIX, 394. 

Sans. & Tkl. Panasa ; Hjnd. Kathal ; Bkxo. 
— Kanthal ; Mar. — Phanas; Tam.- Pilapula m ; 
Kan. —Ilalanu ; Mal. C/iakka. 

A large tropical fruit-tree, with a dense crown 
reaching a height of 50' or more. The straight, 
cylindrical stem is covered with rough bark which 
exudes milky latex. The plant is indigenous to 
India, probably the Western (1 hats, whe re it grows 
wild. It is grow n plentifully throughout the warmer 
parts of the country, especially in Bengal, Bihar 
and the Deccan. It is also grow n in (Vylon, Burma, 
Malaya and Brazil and has been introduced into 
many other tropical countries. 

For successful cultivation, it requires a moist 
tropical climate and a deep rich soil. Ow ing to its 
long delicate* tap-root, seedlings eannot be easily 
transplanted. Meeds are, therefore, sown in 
si in during the rainy season. A spacing of 30 10' 
is recommended. "Hie tree is a good shade -hearer, 
but thrives best in the open. It is drought -sensi- 
tive and frost-tender (Troup, lor. cit., 878). 

In northern India, the jack tree is grown in or- 
chards or arom.cl dwelling houses in villages, 
but no extensive cultivation is undertaken. 
How ever, systematic attempts at planting 
it have been made in Travancorc and in 
the Intermediate Zone in (Vylon (McNeill, Indian 
For.. 1937, 63, 380). Rich forest lands in semi- 
humid regions with periodic rainfall, uneroded soil 
high in silica and aluminium, and well -drained 
situations are necessary for ils growth. Arto- 
carjtns plantations can he profitably combined with 
the cultivation of minor crops or catch -crops (Mc- 
Neill. lor. cit.). 

In southern India, the tree bears fruit in about 
eight years, while . in northern India it takes 
much longer. The fruits are borne on the t runk 
and on the main brandies. They are ova l or oblong, 
1-2' in length and G 12" in diameter, and sometimes 
weigh as much as GO lb. The skin, which is studded 
w ith short spikes, is pale green when immature, 
becoming greenish-yellow to brownish, when ripe. 
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The fruit contains a large number of seeds, each 
enclosed in a yellowish juicy sheath, with st rong 
flavour. There arc two common varieties : Kopa 
and Barka ; the former lias a sweet, fleshy and crisp 
pericarp, and the latter, which is considered infe- 
rior. has a thin mucilaginous and sour pericarp. 
Several variations occur within these two types. 

Unripe jack fruit is used as a vegetable or made 
into pickles, while the ripe one is eaten fresh 
or preserved in syrup. The fruit contains : moisture, 
77*2 ; protein, 1-9 ; fat, 0*1 ; carbohydrates, 
18*9 ; fibre, l* l ; mineral matter, 0*8 ; Ca, 0*02; 
P, 0*02% ; Fe, 0*5 mg. ; vitamin A, 5401. U. ; 
vitamin C, lOmg./IOOg. (Iflth- Bull., No. 23, 1941, 
38 ; rich 1 , also Wehmer, I, 245). The seeds 
which form about 5*1% of the fruit are rich in 
starch and are eaten aft er roasting or boiling. They 
contain : moisture, 51*0 ; protein, 6*0 ; fat, 0*4 ; 
carbohydrates, 38*4 ; fibre, I *5 ; mineral matter, 
1*5; ( ; a, 0*05; P, 0*13%; Fe, 1*2 mg./lOO g. 
(filth. Bull.. Inc. cl!., 33). According to Biswas 
(Sci. <(’• Cull., 1937, 3, 56) they are also a good 
source of vitamins and B 2 . 

The wood is yellow when freshly cut, but gradu- 
ally turns light brown on exposure*. It is of medium 
weight (36 lb. per c. ft.), fairly strong (75-80% 
of the strength of teak), durable, and not attacked 
by fungi or white-ants. The calorific value of 
moisture-five heartwood is 5,369 cals, or 9665 
B. Th. IT. and its ash content is 2*4% (Krishna and 
Ramaswamy, lor. cit.). The timber seasons without 
trouble or degrade and kiln -seasoning offers no 
difficulty. Tt is easy to work and takes a good 
polish. The wood is cheap and of excellent qua- 
lity, suitable for general carpentry work and plain 
furniture, for brush hacks, inlay work and turnery 
(Trotter, loc. cit.). It is also a favourite wood for 
musical instruments. The. timber has a local 
demand, hut the tree being mainly grown for the 
fruit, is not available in commercial quantities, 
except perhaps in Bombay and Madras. 

It is reported that an extract of the heartwood 
with alum 'is used by Buddhist priests for dyeing 
their robes yellow. Watson (Mem. Asiat. Soc., 
Banjul. 1907-10, 2 , 158) found that the Artocarpus 
dye was moderately hist on silk. The wood yields 
the yellow colouring matter, morin, and cyanomac- 
lurin (Wehmer, I, 245). Tannin is present in 
small quantities (3*3%) in the bark (Burkill, 
I, 255); 


The bark and the fruits exude a milky latex, 
(moisture and water solublos, 65*9-76*0 ; caoutch- 
ouc, 2 *3-2 *9%). The eoagulum contains : caoutch- 
ouc, G*0-10*0 ; resins, 82*6-86*4 ; and insolubles, 
3*9-8* 1% (Griffith and Budhiraja, loc. cit.). The 
latex is not of any value as a source of rubber, 
but the resin may he useful as a varnishing mate- 
rial (Bull. imp. hist., Lond., 1940, 38 , 296). It is 
said to be employed as bird-lime. A crystalline 
steroketone, artostenone, O 30 H cn O, m. p., 109°, 
has been isolated from the dried latex (Nath, Sci. <0 
Cult., 1935-36, 1 , 434 ;ib., 1937-38, 3 , 57). This lias 
been converted to artost crone, a compound with 
highly androgonic properties (Nath & Son Gupta, 
Indian J. mod. lies., 1939. 27 , 171). 

A. lakoocha Roxb. Monkey Jack 

1). K. 1\, I, 333 ; FI. Br. Jnd., V, 543. 

Hind . — Burlial ; Benu . — Dcplml ; Mar.- 

Wotombn ; Tel. — Kamma-regn ; Kan. — Yafdvli ; 
Burm. Myankdok. 'Trade- Lakuch. 

A deciduous tree with a clear straight stem, gene- 
rally 20-30' high and up to 8' in girth. It- occurs in 
the sub-Himalayan tract (up to 4 ,000') from Kuma- 
on eastwards to Assam, and southwards to Burma 
and the Andamans. Tt- is met with in Bihar, Orissa 
and the Central Provinces. In the West Coast it 
is found from Konkan southwards to Malabar 
and Tra van core. 

The tree is also cultivated for its edible fruits. 
These are roundish (2- 4" diain.), ill-shaped, and 
of a dirty yellow colour and sweetish sour taste. A 
full grown tree yields 7-11 ewt. of fruits per annum. 

The wood is yellowish-brown when fresh, but 
turns dark -brown after exposure. According to 
Trotter (loc. cit., 54) it is heavier than other 
Artocarpus woods (40 lb. per e. ft.). It is fairly 
strong, similar to teak in transverse strength and 
modulus of elasticity. It is straight or interlocked - 
grained, very coarse and even-t extured. Anatomi- 
cally, it is similar to chaplash but lias more nume- 
rous vessels, metatracheal diffused parenchyma, 
smaller fibres and narrower rays. 

Lakuch is durable both in exposed situations and 
under water, and is not liable to attack by fungi or 
white-ants. It saws and works well, finishing to 
a fine smooth surface, but does not take a satis- 
factory polish. The wood seasons easily, but 
logs should bo converted soon after felling. The 
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timber is mu eh used for construct ional work (posts, 
beams. rafters ami scantlings), medium weight fur- 
niture and for boat-building. Tt is available only 
in limited quantities as the trees are not common 
in forests (Pearson and Brown, loc. rit.). 

The latex contains : water and water solubles, 
68*8, and caoutchouc, 3*7%; and the coagulum : 
caoutchouc. 12*2 ; resins, 32*8; and insolubles, 
5% (Griffiths and Budhiraja, loc. cit.). The bark 
contains 8 *5% of tannin (Hooper, ex Burkill, lac. 
cit.. 275). In Assam, it is chewed as a substitute 
for betel-nuts. The roots of this species are richer 
in colouring matter than those' of the other A rtn- 
carpus spp. 

ARUM Linn. Araceae 

I). E. \\. T, 333 ; FI. Br. Tnd., VI, 509. 

Many plants formerly referred to this genus are 
now transferred to other genera such as Al oca si a. 
Amor p/io phallus. Arisacma . Colocasia. Typhoniuw , 
etc. The genus now comprises 12 species of herbs, 
found in Europe, the Mediterranean region, and 
West Africa, and extends from Afghanistan to 
India. A. jacquemontii Bluino is the only species 
which occurs in India (Kashmir). 

The starch from the tubers of A. macula him Linn. 
(Britain) was formerly used as food (Portland arrow- 
root), but it is difficult to remove the poisonous 
juice associated with it (Willis, 57). Its leaves and 
t ubers have been found to contain 1% of a gluco- 
sidic saponin (Wchmcr, T, 134). 

ARUNDINARIA Miehx. Gramtneae 

1). K. P., T, 335 ; 0. 1\, 99 : FI. Br. Tnd., VII, 
379 ; Gamble, Ann. H. hot. Cdn Calcutta , 1890, 

7, 1. 

This genus of bamboos includes nearly 80 species- 
distributed in the tropics of Asia, Africa and 
America. About 25 species occur in India. Ex- 
cepting A . praini Gamble (Thamnocalwn us prainii 
E.G. Camus) which is a climber, most of them are 
erect shrubs, hearing long, slender (up to 30' in 
length, and 0*3-0* 8" in diameter), mostly greenish 
culms. Flowering, as in other bamboos, is gre- 
garious and takes place at long intervals. But A. 
iciyhtiana Nces flowers annually. 

A. falcata Nees is found from Ravi to Nepal in 
western Himalayas at 4,000-7,000' and also 
in Sikkim. A. intermedia Munro [—Ghimonobam- 


husa intermedia (Munro) Nakai] also grows in the 
Sikkim, Himalayas, and A. racenwsa Munro in 
Nepal and Bhutan up to 5,000-12.000'. A. spathi- 
flora Trin. [ = 77m m nocala m us spa thi flams (Trin) 
Munro] is found as a thick undergrowth in fir, oak 
and deodar forests in western Himalayas between 
7.000-9,000'. A. jaunsarensis (iambic* grows in the 
hills of Jaunsar in Garhwal at about 7.000 8.000'. 
A. khasiana Munro | Chimonobambusa lchusiansa 
(Munro) Nakai] is common in the Kluisi Hills 
at higher altitudes (5,000 5.000'), and A. 
siihereeta Munro at lower altitudes (4,000'). A. 
hirsnta Munro forms large stretches beyond Japvo 
in the Naga llllls at 9,700'. A. mannii Gamble 
is a slender, tufted, climbing wiry bamboo of the 
Jaint ia Hills (3,000'). A. debit is Tliw. grows in 
Ceylon at 5,000-8,000'. 

Of the south Indian species A. den si folia is a 
shrub growing at high altitudes in Anamalai 
Hills (8,501)'), and A. iriqhtiana is an invariable 
member of the evergreen forests of Travancore. 
Malabar, Nhcvaroy Hills and North Canal a. 

The split culms of most of thes * bamboos 
(A. spathi flora, A. jaunsarensis. A. raremosa. 
A. iriqhtiana. etc.) art* locally employed for cot- 
tages and for making mats and baskets. Some* 
species like A. debit is and A. raremosa am 
used as fodder for cattle and ponies, especially 
during the rainy season. A few other species, such 
tin A. falcata and A. intermedia , being thin and 
slender, make elegant fishing rods, and tubes for 
hookahs. 

ARUNDO Linn. Graminkak 

A genus of tall stout reed-grasses, comprising 
about 12 species, distributed over the tropical and 
temperate regions of the world. 'Three species 
occur in India. 

A. donax Linn. Cheat Reed, Spanish Cane 

1). E. P., T, 335 ; FI. Br. Tnd., VIT, 302. 

Hind. Bara nal : Pun.jar Bansi ; Be no. 
—Calm nal ; Burma -Alo-lyn. 

A perennial reed grass, usually 5-12' high, found 
in the lower Himalayas from Kashmir to Nepal a nd 
Assam, ascending up to 8.000'. It is also met- with 
in the Nilgiris, Coorg and Burma, and is distributed 
westwards to north Asia, and Africa, and Europe. 

This reed is used in southern Europe for the manu- 
facture of baskets, mats, trays, fishing rods, etc., 
and for making musical pipes. When the reeds 
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arc made fire-proof by treatment with water-glass, 
etc., they can be used for thatching (Chcm. Abstr., 
1936, 30 , 5602). 

The stalks and leaves of cultivated reeds yield 
a pulp of high a-eellulose content (Bull. imp. Inst 
Loud.. 1044, 42 , 246). In Ttaly this pulp is used 
for rayon manufacture (Chcm. Abstr.. 1040, 34 , 
610). Tt may also l»e used for making explosives 
(Chcm. A bstr. . 1938, 32 , 6861). 

Raitt (Indian For. Her.. 1913, 5 , 00) considers 
A. dona? to be one* of the most suitable raw ma- 
terials in India for the manufacture of high grade 
writing paper. He has found it to contain: total 
cellulose, 42*8; and lignin, 0*4%, and to yield 37% 
of unbleached pulp, and 34% of bleached pulp. Reed 
oft-hinese origin has been found to contain: total 
cellulose, SO* 3 (a-ecllulosc, 36-2) ; and lignin, 

15 7%, and to yield 44% of bleached pulp (Chew. 

A bstr., 1042, 36 , 2717). 

Two alkaloids, gramme (donaxine) C^HjiNa* 
m.p., 138 -130", donaxarine C, 5 H 16 0 8 N 2 , m.p., 217", 
have been isolated from *4. donor. The former in 
small doses raises blood ju'essiirc in dogs, but in 
larger doses it causes a fall. Its action is similar to 
that of (/-pseudo ephedrino (Henry, 448). 

Asafoetida, see Ferula assafoetida 
ASBESTOS 

I). W. V.. I, 338 ; C. V ., 04 ; PI. XX, 2 4. 

Ill NO.— Sanya reshn ; Mah - Shovkhapnlifa ; 
Tel. - Holinom ; Tam. & Kan.— Kolnor. 

Commercial asbestos includes several minerals, 
which can be easily split into flexible fibres, cap- 
able of being felted or spun together. These are 
divided into two group* : chrysotile or serpentine 
asbestos, 3MgO. 2SiO a , 2H 2 0, and amphibole asbe- 
stos. The latter includes : (o) fibrous varieties of 
tremolite, CaO. 3MgO. 4SiO a , and actinolite, ( 4 aO. 

3 (Mg, Fe)(). 4Si() 2 , (b) anthophyllite. (Mg, Fe)(). 
SiO a ami amosite, which is richer in iron than 
anthophyjlite and (r) crocidolite or blue asbestos. 
NaFe (»Si() 3 ) 3 . Fc»Si0 3 . Tlie qualities which make 
asbestos technically valuable are its fibrous struc- 
ture, infusibility, high heat and electrical resistance, 
and insolubility in acids. The length of fibres 
and their tensile strength are important in asbestos 
meant for spinning. 

Chvys ile asbestos occurs in small narrow veins, 
mostly as ‘ cross-fibre ’ (fibres arranged perpendi- 

12N 


cularly to the walls of the veins), usually -J-l" 
wide, in massive serpentine. These veins consist of 
white or green (sometimes yellowish or reddish) 
aggregates of fine crystalline silky fibres ; but tbc 
colour of individual fibres, when they are pulled 
apart, is white. Fibres of good chrysotile aie 
characterised by their extreme fineness or silki- 
ness, high tensile strength and flexibility. They 
can be readily spun into yarn and woven into cloth. 
Chrysotile can withstand high temperatures, but 
not to the same degree as amphibole varieties (ex- 
cepting crocidolite). Unlike other asbestos minerals 
it is decomposed by hydrochloric acid. 

Tremolite-actinolite asbestos is associated w ith 
tremolite and aetinolite-sehists and amphibolites. 
Usually it occurs in veins as ‘ slip-fibre * (filues 
arranged parallel to the walls of the veins), forming 
long columnar masses or 4 logs \ The fibres are 
generally very long, but they are often weak and 
brittle and are not suited t o spinning. This asbestos 
has good insulating and acid-resisting properties, 
and its quality usually improves with depth of 
working. The mode of occurrence of anthophyl- 
lite is similar to that of the tremolite-actinolite 
species. This asbestos occurs largely as ‘ mass- 
fibre ’ (unoriented or confused bundles of fibres, 
sometimes radially arranged). Its fibres are also 
brittle and are valueless for spinning. 

Amosite and crocidolite do not occur in India. 

DISTRIBUTION 

The following are the important occunei.ces of 
asbestos in India (Mem. geol.Smv. Indio. 1634,64, 
143): 

Bihar : According to Dunn (Mem. gcol. Surr. 
Indio. 1642, 78 , 78) in the Dhalbhum division of 
Ninghbhum (list., asbestos deposits have been pros- 
pected at Lipokodia (22° 25' : 86° 30'), Maheshpur 
(22 c 23' : 86" 30'). Chirutanri (22" 24' : 86" 34'), 
Digarsai (22° 35' : 86° 15'), and Marpvr (22° 36': 
86° 16'). Most of these deposits weie found to be 
tremolite asbestos. Manpur asbestos is brittle, but 
its quality improves with depth. Sometimes it con- 
tains a. small proportion of flexible material. 

Bombay : Amphibole asbestos occurs associated 
with steatite near Dev Mori (23° 41' : 73° 24') in 
Tdar State. This asbestos is remarkably pure, soft 
and silky, and consists of long and flexible fibres. 
It can be dug up in sticks of about a foot long, which 
yield very soft fibre of low' tensile strength. It 
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can be used for insulation, and in the manufacture 
of asbestos cement, etc. 

Central India. : Asbestos of inferior quality 
suitable for fire-proof packing, occurs in Jobat 
State. 

Central Provinces : In Bhamlara dist., asbestos 
occurs with talc. Between 1908 and 1924 there was 
a total output of about 84 tons of crude asbestos 
from Tumkhera Kliurd (21° 25' : 80° 13'). Produc- 
tion since 1925 lias not been recorded. 

Eastern Stales : Tn Scraikela State, asbestos 
occurs at Bara Bana (22° 38': 85° 55'), Surangposi 
(22° 39': 85° 59'), Rajnagar, Patakocha, etc. 
Of these, Bara Bana deposit is the most important. 
Here t remolitie asbestos occurs in logs up to 14' 
in length and 12" in diameter. The mineral is too 
britt le for spinning, but it has been found useful for 
lagging. Ohrysotile asbestos is found in Rajnagar. 

Madras : In Cudappah (list , clirysotile asbestos 
occurs as thin veins or seams associated with the ser- 
pentinised magnesian limestone, in Pulivendla taluk, 
near Brahmanapalle, Ippatla, Chinnakudala, Lin- 
gala, Lopatanutula and Vempalle. Most of the veins 
have a thickness of 0*1-1 *5", the average 
being about 0 -5". In the Lakshmana mine near 
Chinnakudala, some veins were found to contain 
fibres up to nearly 7" in length. The distribution of 
asbestos in different parts of this belt is very irre- 
gular. Detailed work near Brahmanajialle- and 
Chinnakudala showed that a three mile length of 
asbestos zone may be workable, and that the aver- 
age t hickness of veins is about 5". Tt is estimated 
that about 250,000 tons of asbestos are present 
within a distance of 250' along the dip of the dolo- 
mite which is 18-20°NNE. (Krishnan). In Kainal- 
apuram taluk, near Rajupalcm, the veins are usu- 
ally about (occasionally ?]"), in thickness. 

Cudappah dist., which used to contribute some 
asbestos, produced only about 8 tons in 1934 and 
1935. 

In Kurnool dist. thin veins of clirysotile asbestos 
(not more than 3/10" in thickness) occur inserpen- 
tinised lime-stones near Malkapuram (15° 21' : 
77° 59') in Dhone taluk, and near Joharapuram 
(15° 49' : 78° 4') in Kurnool taluk. 

Mysore : Thin veins of asbestos occur in several 
places in Mysore State. The most important of 
these are near Holenarsipur (Hassan dist. ). Tw o of 
these deposits contain largo veins of amphibole 


asbestos (anthophyllite and tremolite), and they are 
estimated to yield 20 25 thousand tons up to a 
depth of 100'. Asbestos here occurs in veins of 
various dimensions, forming massive sheets or logs 
running parallel to the walls of the veins, or as 
much smaller puckered bundles of cross-fibre. 
Much of this, when crushed, breaks up into short 
brittle fibres, unsuitable for spinning. Attempts 
are being made to use it for making cement - 
asbestos sheets and pipes (Rama Rao, Quart. J. gcoL 
Soc. India , 1942, 14, 174). 

It is reported that, in 1929-30, the Mysore Asbes- 
tos Mill Ltd. exported 205 tons of asbestos to 
Belgium and England. 

Jiujpvtana : Asbestos veins (up to ]" in width) 
traverse a serpentine band in limestone 1 near Kan- 
walai (Kaolai, 26° 30' : 74° 35') NNW. of Ajmer 
city. They have been worked in a large open cut. 
About 0 tons of asbestos were produced from Ajmer- 
Merwara in 1927 and in 1931. Production was 
again reported in 1937 and 1938 (3 tons). 

United Provinces : In Garhwal dist ., asbestos 
occurs in the lulls north of Ukhimath (30° 32' : 
7t>° 0'). It is of good quality and may be used for 
fire-proof packing and packing for steam-joints. 
Veins of asbestos near Joshimath are sometimes 
4-5" wide, and masses of asbestos more than 
6' in width, occur in rock of serpentine nature. 

MTNINM AND DKESSTNU 

Prospecting for asbestos is confined to the 
narrow" range of rocks, with which it is commonly 
associated. These are basic and ultra-basic 
igneous rocks, their metnmorphie derivatives 
containing serpentine or amphibolcs, and 
metamorphosed magnesian limestones. Asbestos 
deposits often occur under an over-burden, usually 
of soil or boulder clay. The outcrop is uncovered 
by trenching or stripping. Most of the deposits are 
developed by test pits, which are enlarged into 
quarries, when results are promising. Sometimes 
exploratory work has to be carried out by tunnel- 
ling, or by diamond or calyx drilling. In Canada, 
asbestos veins have been proved to extend to a 
depth of 1,700' without any change in the quality 
of the mineral. Rich deposits of asbestos can he 
worked by open-pit working up to a depth of 
500-600'. Beyond this underground mining 
methods, like those used in metal mining, have to 
be adopted. 
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Tho ore is usually soft or of medium hardness. 
In India, extraction is carried out by hand drilling, 
explosives, cold chisels, and hammers. In other 
countries, air drills aro used. Wet drilling is not 
advisable, since asbestos fibres form a spongy 
mass with water, difficult to clear. The broken 
rock is conveyed to the surface, where it is prepared 
for tho market. In many mines, preliminary dress- 
ing for the recovery of long fibres is carried out by 
manual labour. Canadian mines are highly 
mechanised, and methods of cobbing, milling and 
grading are described by Ross and Jenkins (Amcr. 
Inst. Min. Metall. Engrs., Industrial Minerals and 
Rocks, 1937, 75). 

According to Coggin Brown ( fiull . Indian In - 
dustr. Lab 1922, 20, 1) good asbestos, if rubbed 
between fingers, yields a fine silky thread of high 
elasticity, whereas asbestos of poor quality splits 
into harsh and somewhat brittle fibres ; if a thin 
bundle of fibres is drawn slowly over the thumb- 
nail while bending it sharply, with a steady pull, 
fibres of high flexibility and tensile strength remain 
unaffected or split into finer fibres, whereas those 
of inferior asbestos snap ; and good asbestos fibres 
roll into a soft feathery ball, whereas bad asbestos 
fibres break. These characteristics may be employ- 
ed as field tests for judging the quality of as- 
bestos. 


USES AND TRADE 

Asbestos is marketed in different grades : shingle 
stock, paper stock, cement stock and shorts. It is 
used for insulation of all kinds, for the manu- 
facture of non-conducting materials, for the filtra- 
tion of acids, and for packings, for every type of 
steam and water valve stems. The longer fibres 
are spun into single-ply and multi-ply yarns which 
are woven into fabrics, ropes and tapes. Asbestos 
doth is employed in the manufacture of a large 
number of asbestos goods such as fire-proof curtains, 
shields and clothing. Glazed asbestos yarn enters 
into the composition of incandescent mantles. 
Asbestos webbing is utilised for wrapping electric 
cables anfi for the insulation of steam pipes and hot 
surfaces. Woven with fine metallic wire, asbestos 
is used for brako linings. Blue asbestos, owing to 
its resistance to acids, is invaluable in chemical, 
and explosives factories and dye-works. 

Tho shorts have also various uses. They are 
compressed with a binding material into paper or 
board for insulation. A sbestos paper is produced 


from a mixture of asbestos, starch, kaolin and so- 
dium silicate. Asbestos boards are largely used 
for panels, ceilings and partitions. Mill-boards form 
the foundation of most packing and jointing ma- 
terials. Compressed fibre jointing, made by im- 
pregnating special grades of the mineral with suit- 
able cementing solutions and rolling them into 
sheets under high pressure, is in considerable 
demand. 

The short and brittle varieties of asbestos can be 
used iu the manufacture of shingles, asbestos- 
magnesia insulation, asbestos paints and various 
asbestos moulded articles. Asbestos-magnesia 
insulation is made from a mixture of 85% of pow- 
dered magnesium carbonate and 15% of asbestos. 
Asbestos paint consists of a mixture of asbestos and 
asphalt and is used in structures exposed to acid 
fumes. A mixture of asbestos fibres, Gilsonite 
cement and oil, is moulded under pressure 
into a variety of articles. After baking, some of 
them are used as electrical fittings. 

In India, the largest use of asbestos is for the 
production of asbestos-cement products such as 
slates, tiles, sheets, pipes, etc. Indian asbestos 
belongs mainly to the tremolite and aeiinolite 
species of amphibole asbestos. Its fibres arc too 
woak and brittle for spinning, and it can be used 
mainly for insulating purposes. Serpentine asbes- 
tos, on the other hand, is of far greater importance, 
and forms the raw material for the manufacture of 
the major portion of asbestos goods. Manufacturers 
of asbestos products in India are making increasing 
use of asbestos, imported chiefly from Canada, 
South Africa, Cyprus and Portuguese East Africa. 

Indian production of asbestos is small, and in 
recent years the major portion of asbestos mined 
in Tndia has come from Seraikola State (Eastern 
States). Expansion in production is dependent on 
tho development of suitable uses for Indian asbestos. 

INDIAN PRODUCTION 



Seraikola 

Stato 

Cwt. 

Total Val. 

Production 

(Wt. Ks. 

quinquennium 
ending — 

*28 

1,280 

1,696 

13,888 


680 

1,790 

5,284 

4,464 

’38 

1,198 

1,336 

*43 

3,114 

9,283 

70,959 

In *44 

. 2,680 

11,660 

1,21,805 

„ ’45 

. 2,720 

... 
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AVERAGE ANNUAL IMPORTS OF ASBESTOS («AW ANI) 
MANUFACTURED) INTO BRITISH INDIA 



Raw asbestos 

Manufac- 

Total 


Qty. 

Val. 

turod 

asbestos 

Val. 

Val. 


(Owt.) 

(Kh.) 

<R«.) 

(Rh.) 

In quinquennium 
ending — 
*33-34 

1,439 

16,715 

24,83,940 

25,00,655 

’38-39 

37,679 

3,41,715 

15,68,421 

19,10,136 

*43-44 

1,43,403 

25,70,779 

18,35,955 

44,00,734 

In *44-45 

2.11,110 

43,60,750 

19,84,086 

63,50,830 

„ *45-46 

97,896 

26,75,774 

25,10,610 

51,92,384 


Ovor 80% of imports of asbestos aro from the 
U.K. Imports of asbestos-cement products (q.v.) are 
very small owing to indigenous manufacture. 


AVERAGE ANNUAL EXPORTS OF MANUFACTURED ASBESTOS 
FROM THE U. K. TO INDIA* 

Packing, lagging Other 

and jointing Yarn & cloth mauiiiucturca 
(Owt..) (Cwt.) (Owt.) 

In quinquennium 

(hiding — 

*30 9,372 n.a. 0,G80 

*44 13,051 1,280 14,713 

* 7Y. U. K. t III. 

ASCLEPIAS Linn. Asclkfiadackak 

A largo genus, consisting of nearly 1(50 species of 
herbaceous ])lants. It is mostly American with 
few African and West Indian representatives. A. 
curassavica lias been introduced into India from the 
U. S. A. and lias become naturalised. 

The follicles of Asclepias contain masses of soft 
fine floss resembling kapok but on account of tlioir 
inferior resilience and straightness they are not of 
much value. 

The stem yields a fibre, but it is difficult to obtain 
long strands, although it is comparatively easy to 
soparato it into its ultimate filaments. Advantage 
can he taken of this property in the textilo industry 
for spinning the fibres with cotton (Bull. imp. lust., 
Lond ., 1931, 29, 441). 

Several speoios of A sclepias yield latex. The 
rubber is localised in the tissues of leaves (2%) and 
of ovules (10%), of A. cornuti Decne. (=*A. 


syriaca Linn.). It is not of a good quality owing to 
its high resin content (Mon. Bull. Ayric. Sci., Rome, 
1037, 28, 409T). 

A. curassavica Linn. Curassavian Swallow- 
wort, West Indian Ipecacuanha 

D. E. 1\, I, 343 ; FI. Br. Ind., IV, 18 ; Kirt. & 
Basu, FI. G22B. 

Hind. — Kakatundi ; Marh. — Kurki. 

A poronnial, oroct herb with oleander-liko leaves 
and beautiful orange -red flowers. 

The seed hairs of A . curassavica are stronger than 
those of any other species of Ascclpias. The fine 
bast fibre may be used in textiles in combination 
with cotton (Bull. imp. hist., Lond., loc. cit.). 

The plant is said to contain a poisonous glucoside 
called Asclcpiadin (Burkill, I, 261). 

The juice of leaves is said to be anthelmintic 
and sudorific ; that of the flowers, styptic. The root 
is called West Indian or Bastard Ipecacuanha on 
account of its emetic properties. 

Ash, Common— see Fraxinus excelsior. 

Asoka tree, see Saraca indica 

ASPARAGUS Linn. Liljaceae 

A largo genus of herbs or undershrubs with stout, 
creeping, tuberous root-stocks, amt erect or climb- 
ing stems. The leaves are reduced to spinescent 
structures and their function is carried on by slender 
flattened green branch structures, called clado- 
phylls. It includes about 150 speeios distributed 
throughout \ lie old world, of which nearly 17 are 
found in India. 

Many species are regarded as diuretic and demul- 
cent. A .filicinus Bucli.-Ham. is considered astring- 
ent and tonic, and A. gonocladus Bakor, useful in 
skin complaints. A few, liko A. plmnosus Baker 
are ornamental. 

A. adscendens Roxb. 

D. E. P., I, 343 ; FI. Br. Ind., VI, 317. 

Arab. & Pers. — Shaqaqulc-hindi ; Hind. & 
Mar. — Satavar, sajed-musli ; (Juj. — U jli-musU . 
dholimusali . 

An excessively branching, sub-crcct tall plant, 
with densely crowded whitish oladophylls, found 
in Afghanistan, the Punjab, and in the Himalayas 
up to an altitude of 5,300'. 
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It is sometimes used as a vogotable. The whito 
tubers arc hairy and mucilaginous and swell up 
with water. They are reported to possess cooling 
and demulcont properties. Their uses are similar to 
those of ‘ Salop wisri 9 (Orchis mascnla Linn.). 

A. officinalis Linn. Asparagus 

I). E. P., I, 344 ; Parker, 521. 

Ara li-Halgun, asbara-ghns ; Pkrs. — Ilalgun , 
manjiyah ; Hind. — Nag-down , halyun ; Brno. — 
Hillua . 

A perennial plant witli an eroct branching stom, 
nearly 4 6' in length. It is indigenous to temperate 
Europe and Asia, whonco it has been introduced 
into many other parts of the world. Tn America, 
it is an important commercial crop. 

Asparagus thrives best in well-drained, deep, 
loose soil. It requires a liberal use of fertilizers. 
The seeds are soaked in warm water for a day 
before sowing and vigorous seedlings, when a year 
old, are transplanted. 

Tho only serious fungal pest is rust caused by 
Fuccinia as para gi DC. which can be controlled by 
spraying with Bordeaux mixture. The uso of rust 
resistant varieties, have been suggested. 

The common asparagus beetle ( Crioceris asparagi 
Linn.), and tho 12-spottod asjiaragus beetle ( 0 . 
duoderrmpvneUita Linn.) cause extensive loss by 
foodingon the crop. Starving the insocts by cutting 
the plants in spring, and allowing poultry to 
feed on thorn are considered helpful. But spraying 
with arsenicais is tho most effective mothod of 
control. 


A. racemosus Willd. 

D. E. I\, I, 34 ; FI. Br. Ind., IV, 316. 

Sans. & Beng. — Satamuli ; Hind. — Salawar » 
Mar. — Satawarmul ; Guj.— Satawari ; Tel. — 
Vhnlhigadda , pilli-tegalu ; Tam . Shimai-shadavari ; 
Kan. — Majjige-gaddc ; Mal. — Shatavali. 

A scandent climber, distributed throughout tropi- 
cal Asia, Africa and Australia. It is common in 
India, ascending up to an altitude of 4,000' in the 
Himalayas, and in Ceylon. 

Sovoral medicinal properties are attributed to th° 
root. It is said to be tonic and diuretic and useful 
as a galactagoguo. A mixture of honey and fresh 
root juice is givon as a demulcent in dyspopsia. 
However, Roman (1920, 12) states that the action 
of tho drug whon administered in dyspepsia was slow 
and not highly satisfactory. The root is largely 
used in the preparation of medicated oils, prescrib- 
ed for nervous and rheumatic complaints (l)ymock 
Warden & Hoopor, III, 483). 

A. sarmentosus Linn. 

D. E. P., I, 346 ; FI. Br. Ind., VI, 319. 

Indian names are the same as those of the precod- 
ing species. 

A climber found throughout Tndia. The roots are 
considered nourishing and aphrodisiac, and are said 
to bo used to adulterate those of Aconitum hetero- 
phyllam.( q.v.) 

Asphalt, see Bitumen 

ASPHODELUS Linn. Liltackae 


Onco started, asparagus will continue to yiold for 
well over 15 years. The now succulent shoots 
which come up every year constitute the asparagus 
of commerce and largo quantities are canned. They 
are also eaten green. Asparagus is rich in vitamins 
and is nutritious. It cont ains : moisture, 93 ; pro- 
tein, 2-2; fat, 0-2 ; carbohydrates, 3*2; fibre, 
0-7; ash, 0-7; Ca, 0-025; P, 0-039% ; Fe, 0-96 mg.; 
Cu, 0* 14mg.; vitamins — A, 1400 I.U.; B ly 180 g. ; 
B a , 130 g. ; C, 40 mg./lOO g. (Heinz Co., Nutrit. 
Charts, 1942, 21). 

A white crystalline substance, asparagine, 
C 4 H 8 0 ; , N 2 . H a O is obtained from the juice of young 
shoots. It is considered to be a good diuretic and is 
used especially in cardiac dropsy and chronic gout. 


D. E. P., I, 346 ; FI. Br. Ind., VI, 332. 

A genus of annual or perennial herbs, including 
about 12 species, distributed in the Mediterranean 
region and oxtending eastwards to India. A . 
fistvlosus Linn., arid A. tmmfolius Cav. aro found 
as weeds in tho Indo-Gangotic plain, from 
Bengal to the Punjab. The former is eaten during 
famines. The seeds of both species aro con- 
sidered to be diuretic. 

ASPLENIUM Lin n . Poly r odi ace a k 

D. E. P., 1,347. 

A largo genus of cosmopolitan ferns of various 
habits, comprising about 540 species. 

13$ 
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Somo of the common species found in India, and 
occasionally grown as ornamental ferns are : A 
falcatum Lam., A. lunn latum Sw., and A. Ultima- 
tum G. Don (Blatter & d’ Almeida, 103). 

A few are regarded as medicinal, e.g. A. adiantum - 
nigrum Linn., A. ruta-muraria Linn., A. tricho- 
manes Linn., A. falcatum Lam. (Caius, J. Bombay 
nat . Hist. Soc., 1035, 38, 349 ; vide also Chopra, 
465, 455). 

For A . esculentnm lletz, see Diplazium escu- 
lentum Presl. 

Assam rubber, see Ficus elastica 

ASTER Linn. Comfositae 

FI. Br. Tnd., Ill, 249. 

A large genus of 500 species of horbs or shrubs 
distributed in northern temperate regions. 
Many of them bear beautiful flowers and are culti- 
vated in gardens. A Irinerrius Roxb.( = A. amellus 
Linn.) is found in tho central and western Himal- 
ayas and Kbasia Hills and extends to China and 
Japan. The Chinese use its roots for coughs and 
pulmonary affections, and also in tho treatment 
of malaria and haemorrhage (Chopra, 465). 

ASTERACANTHA Neos Acamthaoeak 

A genus comprising 2 species, of which A. longi - 
folia is present in India. 

A. longifolia Noes Syn. Hygrophiki spinosa T. 
Anders. 

I). E. P., IV, 310; FI. Br. Ind., IV, 408; PI. 
XVII, 3. 

Sans. — Kokilaksha ; Hind. & Mar. — Talima- 
khana ; Beng. — Kvliakhara ; Tel. — Neerugubbi ; 
Tam. — Nirmulli . 

A small spiny herb, 2—1' high, found in moist 
places throughout India and Ceylon. With water 
its seeds develop a largo amount of tenacious muci- 
lage. The seeds contain 23 per cent, of a yellow, 
somidrying oil (sap. val., 196; iod. val., 126; 
linoleic acid, 71% — Godbole, Gundo, and Srivas- 
tava, Oil Soap, 1941, 18, 296). They also contain 
diastase, lipase and protease (Lagavankar, Phal- 
inikar and Bhido, J . Univ. Bombay , New Series, 
1945, 13, V-A, 15). 

The roots, leaves, and seeds are used in tho Indian 
medicine as diuretics, and have also been employed 
for jaundico, dropsy, rheumatism, anasarca, and 


diseases of the urino-genital tract (Roman, 1919, 13 ; 
Kanny Lall Dey, 159). Chopra and Ghosh attribute 
the diuretic properties of the seeds to tho large 
amount of mucilage, and tho potassium salts in 
them (Indian J. med. lies., 1934, 22, 26«s). Tho ash 
of the seeds (6*4%) contains : K 2 0, 3-3; P 2 P B , 
2‘1% (Lagavankar el at., loc. c/7.). 

ASTRAGALUS Linn. Leguminosa k 

A large genus of herbs or undershrubs (often 
spinous) comprising about 1,600 species, distri- 
buted in the mountainous regions from Asia Minor 
through Kurdistan to Traq, Persia and north- 
western India. A few of these species, especially 
A. gummifer Labill. are the source of the commer- 
cially important gum tragacanth. 

Of tragaeanth-yiolding species in India, only A. 
strobiliferus lias been reported to occur in upper 
Kurram and Chitral (Qazilbash, Indian J. Plmrm.. 
1941, 3 , 189). 

About 70 species of Astragalus are reported 
to occur in India. A. hamosus Linn. (Baluchistan, 
Sind, and the plains of the Punjab), A. mult ice ps 
Wall, (western Himalayas, Garhwal and Kumaon), 
A. tribuloides Delile (plains of western and central 
Punjab) are medicinal, being used as emollients 
and demulcents. 

Tragacanth is formed as a result of the transform- 
ation of the cells of pith and medullary rays into a 
mucilaginous substance. It is obtained on making 
incisions, usually at the base of the stem, and the 
oozing gum is allowed to dry before it is collected. 
It forms irregularly flattened flakes of lamellated 
and ribbon-like appearance, about 0-5- 2-5 cm. 
long, 1 cm. broad, and 0*5-3 mm. thick. There are 
several commercial grades of tragacanth based on 
colour, thickness, etc. The best grades are used in 
pharmacy, and other grades in calico-printing and 
other industries. 

Only a part of the gum is soluble in water and 
the rest swells to a highly viscous gel, absorbing 
a large quantity of water (about 50 times its own 
weight). The viscosity of the solution is very much 
higher than that of a solution of Karaya gum 
(Sterculia vrens and other species) of the same con- 
centration. Karaya gum is used as a substitute for 
tragacanth. Since it develops acidity, the latter is 
preferred in cosmetic preparations. On hydrolysis 
with phosphoric acid, tragacanth yields 2*5% of 
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noetic acid, whereas Karaya gum yields, 15" K% 
(U.S. Dep. Agric., Bur . Chem., Cir No. 94, 1912). 

Tragacanth is mainly composed of bassoritj 
(00-79%), tragacanMiin (8—10%) and a little starch. 
Bassoriu is a complex carbohydrate insoluble 
in water, with which it. swells considerably; 
tragacanthin is soluble and is built up of uronic acid 
and arabinose units (Norman, B ioehem. */., 1931, 

25, 200). The ash content of tragacanth varies 
from 1-5-3%. 

Tragacanth is an important commorical gum. 

In pharmacy, it is used as a demulcent and 
emulsifier, and as an adhesive agent for pills and 
tablets, and for the suspension of insoluble 
powders. It also finds application in confect iomvy 
and in cosmetic preparations. Tn the textile 
industry, it is chiefly used in dyeing and printing 
and as a sizing material. It is an ingredient of 
dressing and weighting compositions for leather. 

The bulk of commercial tragacanth comes from 
Kurdistan, Iraq and Persia. The best grades 
preferred in pharmacy com© from Smyrna, and 
other ports of the Persian Gulf, and are known 
as Persian or Syrian tragacanth. 

A. strobiliferus Hoyle 

FI. Br. Tud., IT, 13 5; Indian J.Pharm., 1941, 

30, HI, p. 191. 

Per. 'Jib ; Ohitral — Qarinczv . 

A much -branched undershrub mainly found in 
Persia, and occurring also in western Himalayas 
and upper Kurram. Tt is fairly common at Bir- 
molast in Chitral at 5,500' (Qa/.ilbash, lac. cit .). 

The plants occurring in Chitral have been found 
to yield tragacanth. The naturally exuding gum is 
of inferior quality, but the gum obtained by making 
incisions on the plant compares favourably with 
commercial tragacanth. The cultivation of this 
species in Ohitral and other areas, where soil and 
climatic conditions are favourable, has been 
suggested. 

ASYSTASIA Blum© Acantiiaceae 

FI. Br. Tnd., IV, 492. 

This genus includes about 30 species of herbs 
with showy flowers, distributed in tropical Asia and 
Africa. Some of them like A. africava Hort. Bogor., 
ox T- Andors., A. gavgetica (Linn.) T. Anders, (syn. 
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A. coromandefiana Nees) and A. kgvancorica Bedd. 
are cultivated as oynamoi^J pljms. ^4. gangetica 
is a straggling herb with mult Coloured flowers, 
common in tho Deccan, and Ceylon. In Tra van core, 
the leaves aro used as fodder. The juice of the 
plant is said to be administered to children for 
swellings and rheumatism (Rama Rao, 307). 

ATALANTIA Correa Rutaceae 

A genus of small evergreen trees or shrubs, 
comprising about 18 species, distributed in tropical 
Asia, China and Australia. Six species are found 
in Tndia, of which A. monophylla is a timber tree of 
the third class. 

A. missionis Oliver 

D. E. P., I, 349 ; FI. Br. Tnd., I, 513. 

Si no 1 1 • — Pambnru . 

A small tree with sharp thorns and a green bushy 
head, distributed in south Tndia and tho hotter 
parts of Ceylon. 

The wood is yellowish -white, moderately hard, 
and weighs 48 lb. per c. ft. It is used for furniture 
and cabinet-w T ork (Gamble, 129). 

A. monophylla Correa— A. malabarica (Rafin.) 
Tanaka The Wild Lime 

D. E. P., I, 349 ; FI. Br. Ind., I, 511. 

Sans. — Atavi-Jambira ; Mar. — MalcadJintbv ; 
Tel. — Adavi-nimma ; Tam. — Kattclvmicchai ; Kan. 
— Kadn-nimbc ; Mal. — Kattnnarenga. 

A small tree with smooth brown bark and 
thorny branches, distributed throughout the moun- 
tainous regions of south India, Assam and Ceylon, 
extending to the Andamans and Burma. 

The wood, w r hen first exposed, is pale yellow' to 
yellowish-white, but gradually becomes light brown- 
ish-yellow. It is smooth, lustrous and heavy 
(sp. gr., 0-92 ; air-dry wt., 59 lb. per c. ft.). Usual- 
ly it has a fino texture and is straight-grained. 

Anatomically, the w r ood is characterised by very 
small vessels encircled by parenchyma and ex- 
tensive tracts of short, fine, libriform fibres, con- 
taining yellow gummy deposits and starch grains. 

It is a durable timber under cover and saw's 
easily when green. It is difficult to season as it 
develops end-splits. This can be avoided by 
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sawing the logs to .the centre on one side. It lakes 
a high polish and’^s the best substitute for box- 
wood. • 

The timber is useful for cabinet-work and fur- 
niture. Since tho wood is strong and shock- 
resistant, it is recommended for camp-furniture. 
It may be tried for making articles of turnery. 

The berries yield an oil which is used externally 
in rheumatism. 

ATHYRIUM Roth Polypodia cea e 

A genus of ferns, comprising 120 cosmopolitan 
species. A. filix-femina Roth (Lady Fern) is found 
in the Himalayas from Sikkim to Oarhwal, in 
Central India and on the Eastern Chats. The 
rhizome is sometimes used as a substitute for that 
of Dryopteris filix-mns Linn. (Male Fern). It is 
supposed to be a vermifuge, but according to Trupp 
and Goodrich (Chem. Abstr ., 1940, 34, 5492) it is 
unlikely to be of any value as an anthelmintic. 

ATRIPLEX Linn. CHENOroniACKAE 

A genus of bushy plants, comprising about 1 80 
species, distributed in sub-tropical and temperate 
regions. Five species occur in India. 

The plants are drought-resistant and can thrive 
even under severe conditions. A few species like 
A. nummularia Lindl. arc useful fodder plants and 
some others like A. repens Roth and A. horfetisis 
are used as pot herbs. 

A, hortensis Linn. Okacjie 

D. E. P., I, 350 ; FI. Rr. Ind., V, 6. 

Hin i)., - Korake , surake. 

An annual plant with succulent branches and 
leaves, cultivated in the plains of Bengal and the 
Deccan. It occurs wild in the trans-Indus region. 

It has a stronger flavour than spinach (Spinacia 
oleracea Linn.) and is recommended for cultivation 
in plains (Knott, 205). The flour of the seeds 
is reported to be valuable in vitamin A deficiency 
(Honn, Chem . Abstr., 1941, 35, 581). 

ATROPA Linn. Solanaoeae 

D.E.P.,I, 351; 0. P.,95. 

The genus Airopa comprises 4 species of medici- 
nal plants, distributed in the Mediterranean region, 


southern Europe, and Asia. Of these, A. belladonna 
has long been a reputed chug in Europe, but its 
properties do not seem to have attracted the atten- 
tion of Indian systems of medicine. A. belladonna, 
the common European species, is cultivated in some 
places on the Himalayas. The species found wild 
in India is A. acuminata. 

A. acuminata Hoyle Indian Ateota, 

Indiajn Belladonna 

FI. Br. Ind., IV, 241 ; pi. XXI, 1 & 3. 

A tall straight plant, about 3-5' high. The leaves 
are stalked, elliptic-lanceolate, acuminate, 3-0" 
long, and 2-4" broad. The aerial shoots die every 
autumn and new ones arise in the following year, 
and form a large crown. The plant has a large 
taproot with many lateral rootlets. They are 
woody, pale-brown in colour, 0" or more in length, 
and [ J" diameter. They have short transverse 
scars due to the folding of outer bark. 
The bell-shaped flowers are solitary, short-stalked, 
about an inch long and are generally yellow in 
colour. The fruit is a purple-black berry of t he 
size of a cherry. 

A species of Phylopthora, a root fungus, which 
causes havoc in European belladonna plantations, 
has not been reported in India (Chopra, 07). 

The plant is wild in Mozufferabad, Kanawar 
(8,500'), and other places in Kashmir. It also 
occurs in Baluchistan. During the collection of 
leaves a portion of stem is also removed. 
The rest of the plant is then uprooted and dried. 

Official recognition has been given to the use of 
Indian belladonna, A. acuminata , in the 5th 
Addendum to tho B.P. According to Chopra and 
Chose (,/. Indian med. Be#., 192(5, 13, 535), the total 
alkaloid content in the Himalayan plant is 0* 81% 
in roots, and 0*5% in leaves. The constituents of 
Indian belladonna leaves resemble those of the 
European species (vide infra) and commercial samp- 
les contain 0* 13-0' 78% of alkaloids calculated as 
hyoscyamine, with an average of 0*45%, and the 
proportion of non alkaloidal volatile bases in the 
leaves is said to be not greater than in A . 
belladonna (Denston, 102). Commercial samples o{ 
Indian roots contain 0* 29-0* 8% of alkaloids 
calculated as hyoscyamine, with an average of 
0‘ 47%. The alkaloidal percentage in root-stocks 
and stem bases is appreciable, though much 
lower than in roots. Commercial samples of 
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roots always contain more than 25% of root- 
stock and stein bases, and seldom less than 0 * 4 % 
of non -volatile alkaloids. 

Indian belladonna roots have been found to con- 
tain a larger proportion of volatile bases which do 
not possess the therapeutic activity of hyoscyamine. 
Special precautions have to betaken whon assaying 
Indian belladonna. The alkaloidal residue should 
be dried at 1 () 0 ° for two hours, or until moistened 
red litmus paper held above the heated alkaloidal 
residue does not change colour (Allport, 31). 

Indian Afro pa was exploited during World War I 
and large quantities of roots wore exported from 
Hazara and other outlying parts of tho Himalayas. 
The drug, unless carefully collected, is liable 
to contain immature roots and adulterants. Indian 
belladonna is now used in India also for the manu- 
facture of tinctures, plasters, etc. The roots may 
servo as a source of atropine. A small quantity 
of the alkaloid was manufactured from them in 
India during the last War (’39-45). 

A. belladonna Linn. Deadly Nightshade, 

Belladonna 

Bentley A Trillion, HI, 193 ; PI. XXI, 2. 

This tall branching perennial herb widely dis- 
tributed throughout central and southern Europe 
also grows wild in southern England. It is cul- 
tivated for medicinal purposes in England, central 
Europe, and on an increasingly large scale in the 
U. S. A. It is grown to a small extent in Kashmir. 
Its flowers are yellowish-purple. 

In England, the plant is grown from seeds sown 
in March or April, in warm, shady places, not 
exposed to direct sunlight. The soil should 
be light, cal carious, well-drained but capable 
of reta ining moisture. It should also have requisite 
quantities of minerals like potash and soda (Bull. 
Minis/. Agric. Loud No. 121, 1944,4). Uko 
A* pa rag us the plant can also be cultivated by 
splitting old rootstocks. 

fn India, Leake (Agric. J. India, 1907, 2, 21 0 ) 
made some attempts to cultivate this plant in 
the Kumaon hills, with fairly encouraging results, 
though it failed in Mussoorie. The jdant contains 
several alkaloids, chiefly Z-hyoscyamine, C 17 H 23 0 3 N 
and small amounts of atropine, its optically inac- 
tive isomer (formed probably by the racomisation of 
the formor) anti small amounts of hyoscine 
(scopolamine), 0 17 H 2 l 0 4 N. In addition, there are 


small quantities of volatile bases, such as pyridine 
and N methyl- pyrrol ine, which, if not removed 
by heating during the assay of the drug will 
finally appear as hyoscyamine. The leaves 
also contain (3-methylacs eulctin (scopoletin), 
succinic acid, asparagin, etc. 

Belladonna is used in medicine in two forms. 
Bclladonnae folium and Belladonna? radix. The 
former is mainly used in the preparation of 
medicines for internal use, and the latter, in the 
preparation of galenicals meant for external appli- 
cation. Several preparations, such as tincture, 
extract, ointment, etc., are official in the 
B. P. Bella donna e folium consists of dried leaves 
and tops, collected when the plant is in flower. 
The first main crop of leaves is taken when the plant 
is a year old, but only plants 3-4 years old are suffi- 
ciently developed to give a good yield of roots. In 
England, the yield per acre of fresh herb is said to bo 
5-0 tons per crop. Usually two crops of leaves are 
obtained every summer. The leaves are dried rapid- 
ly at 45° (in well-ventilated rooms with heating 
arrangement), till reduced by about 18% of their 
weight and are stored with care. Otherwise they 
deteriorate rapidly and give off ammonia. The 
alkaloid content (as hyoscyamine) varies from 
0-15 0-7%, the average being 0*4%. The B.P. 
minimum is ()• 3 %. 

Bclladonnae radix, the dried roots (alkaloids as 
hyoscyamine, O'OO-O 00% ; B.P. minimum, 0‘4%) 
are generally harvested in autumn. They are 
richest in alkaloids when a year old (0*72%), but 
it is not 2 >rofi table to take them out on account of 
their small size. After collection, the roots are 
washed, the large ones sliced, and rapidly dried. 

Belladonna has a stimulating effect on respiration 
and circulat ion. It checks the action of the secre- 
tory glands and has a sedative action on the move- 
ments of the stomach, intestines, uterus, bladder, 
etc. It possesses the property of overcoming the 
spasm of involuntary muscles, dilating pupils and 
relieving pain when applied externally. It finds 
manifold uses as a stimulant, nntispasmodic, and 
sedative. It is a valuable antidote in eases of poison- 
ing by opium, muscarine, chloral hydrate, etc., 
which have a strong depressant action. 

Belladonna is a highly toxic drug. Tincture bella- 
donna is standardized to contain 0-03% of al- 
kaloid, and is administered in doses of 5-30 minims. 
Doses larger than these arc toxic. The immediate 
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effects of belladonna poisoning are dryness of 
mouth, throat and skin, dilatation of pupils 
and giddiness. These are followed by a failure of 
the respiratory system, resulting in death. 

Morphine in moderate doses, administered after 
washing or emptying the stomach by emetics, 
is recommended. Artificial respiration and in- 
halation of carbon dioxide and oxygen are useful 
in the early stage of depression (Hale White, 26). 

Atis root, see Aconitum heterophyllum 

Attar of roses, see Rosa damascena 

ATYLOSIA Wight & Am. Leguminosae 

FI. Br. Tnd., II, 212. 

A genus of 20 species of climbers, occurring in tro- 
pical Asia, Australia, Madagascar and West Africa. 
A. goensis Dalz. (syn. A. barbata Baker) is said to 
be beneficial in rheumatism, biliousness and fever 
(Chopra, 465). A goensis and A. srarabaeoides 
Benth. are useful for green manure (Burkill, I, 
267). 

AUCUBA Thunb. Cornaceae 

This is a genus of small trees, consisting of 3 
species. A. japan ica Thunb. native to Japan is an 
ornamental shrub. A. himalaica is the only Indian 
species. 

A. himalaica Hook. f. & Thoms. 

1). E. 1\. I, 353 ; FI. Br. Ind., II, 747. 

Nepal — Phul aw phi ; Lepcha — Singh a, tap - 
atliyer. 

A small slow-growing tree found in eastern Him- 
alayas. Its wood is hard and black when freshly 
cut (wt., 55 lb. per c. ft.), but gets a lighter tinge on 
exposure. It has a good silver grain and may be 
used for inlaying and small carvings (Gamble, 362). 

Avarurn, see Cassia auriculata 

AVENA Linn. Gramtnea e 

D. E. P., I, 354 ; C. P., 06. 

A large genus of annual or perennial grasses, 
comprising about 70 species, found chiefly in tem- 
perate and sub-tropical regions. Of the species met 
with in India, 14 have been identified. 


A. saliva , the oat, is an important cereal and 
fodder crop of Europe and America. The U. S. A. 
(Iowa, Illinois and Minnesota), and the U. S. S. R. 
arc the largest oats-produeing centres in the world. 
A. brevis Roth (the Short Oat), A. vnda Linn, (the 
Naked Oat), and A. orientalis Nchreb. (the 
Hungarian or Turkish Oat), are some of the other 
grain-yielding species. 

The oat in India was considered to be from A, 
saliva. But Bose (Agric. J. India, 11)20, 24 , 170) 
has shown that the species cultivated in India is A . 
sferilis v ar. culta now known as A. byzantina (vide 
also Shaw & Bose, Indian J. agric . Sci ., 1933, 3 , 
754). A. saliva is usually cultivated only for fodder. 

A. barbata Brot. (western Himalayas and Kunr 
aon), A. fatua Linn. (Punjab and north-western 
Himalayas), A . pratensis lAi\\\.[ ~IIelictotrichon 
pratense (Linn.) Pilger] (Garhwal to Kulu), and A. 
pubescens Huds. (Simla) are some of the grasses 
which are useful as fodder. A. fatua, called the 
Wild Oat, is suspected of occasionally producing 
bad effects. 

A. byzantina C. Koch Syn. A. sferilis var. culta Linn. 

Indian Oat 

FI. Br. Ind., VII, 275 ; pi. XXI, 4. 

Hind. — Javi ; Mail & Gitj. — Jav ; Tel. — 

Yaralu. 

This is an early-maturing annual grass with a 
somewhat sub-erect stem having 3-5 nodes, bearing 
yellowish-green, tapering, narrow loaves, and 
producing erect, spreading, equilateral panicles. 
The awned spikelcts enclose usually 2, rarely 3. 
yellowish grains (about 2 cm. long, 3 mm. broad and 
2 mm. thick). 

It differs only slightly from A. sativa and is 
generally cultivated in countries around the 
Mediterranean and in tropical and sub-tropical 
regions. In India, it is found from Bengal to tlio 
Indus, and in the Himalayas up to 12,000', but is 
cultivated principally in Meerut and Rohilkhand 
divisions of the U.P., and Hissar and Kantal dists. 
of the Punjab. It is generally grown as a minor 
rabi crop (winter crop) in a wide range of soils, but 
grows best oh friable loam, or soils suitable for 
wheat and barley. 

Two high yielding and drought-resistant strains 
(selections from country oat) evolved at Pusa aro 

B. S. 1 and B. S. 2. A number of promising hybrids 
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of ^1. satira and A. byzantina have been produced 
at Puna, combining good grain yielding and 
profuse straw-producing qualities of the former, 
with early maturity and drought -resist mice of the 
latter (Shaw and Bose. loc. cit., 709 and 807). In 
the Punjab, Pusa hybrid 4 J * has been found to be 
the best, among early maturing oats, both for green 
fodder and for grain-yield, while among late and 
coarse varieties, 1 French * and ‘ Golden Rain * gave 
best yields on rich soil with an ample supply of 
water. The finer types, Algerian and Fodder spe- 
cialist’s selection 1 /29, are not exacting in their soil 
and water requirements, and hence they are the 
only two type's preferred for cultivation under 
l barani' (dry) conditions (Agric. & Anim. Hnsb. 
India , 1 930 37, 1 33). 

The seeds are sown broadcast, or drilled, in Octo- 
ber or November, and the crop is harvested during 
March-April. Seed rate varies from 70-100 lb. per 
acre, and yield per aero on an average is 18 
mds. on irrigated, and 10 mds. on unirrigated land, 
with about 30 mds. of straw. At Rush, with 
improved strains, high yields ranging from 25-35 
mds. of grain per acre, have been obtained on 
unirrigated land (Shaw and Bose, he. cit ., 750). 

Experiments conducted at Pusa showed that 
green manuring with Grotalaria minjvssi gave 
better results than with sunn-hemp (Grotalaria 
juneen ), Dhanchia (Sesbania acnJeafa ), Guam 
((} yamopsis psoralioides) and eowpeas ( Vigna sin* 
ensis ). Green manure in conjunction with super- 
phosphate gave a higher yield than w r hcn green 
manure alono was used ; also sunn-hemp (six weeks 
old) plus suporphos. ( f md. per acre) gave a 
very good out-turn, but fermented sunn-hemp by 
itself, or supplemented with suporphos. gave the 
highast out-turn (Agric. & Anim. limb. India , 
1937-38, 84). 

The cultivation of oats during rabi season for 
green fodder is a regular practice on most govern- 
ment farms in Sind and other places. It gives 2-3 
cuttings of fodder, and finally, a small crop of 
grains. The seed rate for fodder crop is 00—1 00 lb. 
per acre. Seeds are sown drilled in lines from 
October to December, every fortnight, thus ensu- 
ring a continuous supply of green fodder from 
January to April. The crop requires 4-6 light 
irrigations. A good uniform growth will yield up 
to 300 mds. of green fodder i>er acre in the first 
cutting, and about 100 mds. in the second cutting. 
Jf the second cutting is omitted, the crop may yield 


about 10 mds. of grain per acre (Dep. Agric., 
Sind, Leafl., No. 26, 1933). 

Two fungal diseases, the covered smut and the 
loose smut, affect the crop rather seriously in India. 
The covered smut ( Ustilago kolleri Wide), has been 
found to be a w ide-spread disease. Some resistant 
types of oats have been evolved at the Imperial 
Agricultural Research Institute (Bose and Mund- 
kur, Indian J . agric. Sci., 1941, 11, 695). 

Oats arc used in this country mainly as fodder for 
horses and cattle. The seeds and bhusa (husk) 
form an important concentrated cattle food. 
Recently, some processed foods from Indian oats 
arc being manufactured on a small scale. 

Indian oatmeal has the following composition : 
moisture, 10*7 ; protein, 13*6; fat, 7*6; carbo- 
hydrates, 62*8 ; mineral matter, 1*8; Ca, 0*05 ; P, 
0-38%; Fe, 3*8 mg./l()0g. ; vitamin B, 325 LU. 
/100g. ; and cal. val., 374/100 g. (Ulth. JivIL, No. 
23,1941, 26), Nicotinic acid is present only in 
traces, 1*1 mg./lOO g. (Aykroyd and Sw T aminathan, 
Indian J. wed. Res.. 1940, 27, 667). 

A small quantity of oats w as being exported from 
Calcutta, chiefly to Ceylon, Mauritius and other 
British dependencies. Between 1929 and 44’, the 
annual exports averaged 91 tons valued at Rs. 
11,210. There was no export in 1944-45. While 
export price in 1938-39 was Rs. 108 per ton, in 
1943-44, it reached a peak value of Rs. 412 per ton. 

A. sativa Linn. Tim -Oat 

FI. Br. Ind., VII, 275 ; PI. XNT, 5. 

An erect, tufted, annual grass, 2-5' tall, with 
terminal panicles 6-12" long, bearing largo (J-l") 
drooping, awned spikelets. The leaves are abund- 
ant, and bluish green iji colour. The grain (J-J* 
long) is narrow, hairy,* and grooved lengthwise. 

This species is not a homogenous one and is 
considered to be derived mostly from A. fatua , 
and a few of its races from A . sterilis Linn, and 
A. barbata (Bailey, 1944, 114). 

In India, A . sativa has not proved successful as a 
cereal crop as it takes too long a period for the grains 
to mature. But it yields an excellent crop of 
green fodder, for which it is cultivated around 
cantonments in northern India. 

Oats form one of the most nutritious of all cereals 
for human use, but the chief disadvantage is the 
difficulty in removing the large proportion of hulls 
38 
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(20-30%) from the grains. Rolled oats prepared 
by machinery, and oatmeal obtained by coarse 
grinding, have become common articles of breakfast 
(porridge) in Europe and America. But even 
now a greater proportion of the crop is consumed 
as fodder for domestic; animals, pigs excepted. 

Oats are particularly rich in fat and proteins, 
according to Murlin, Nasset and Marsh (J. NutriU , 
1938, 16 , 249). The replacement value of pre- 
cooked oats in terms of whole egg protein is ot 
the order of 87%, and its biological value, 98%. 
In these respects, it is followed by wheat. 

English oatmeal has the following average com- 
position : moisture, 8; protein, 14 ; ether extract, 
7 ; carbohydrates, 98 ; crude fibre, 1 ; ash, 1 '7 % ; 
cal. val., 391 cals./10()g. or about 1770 cals./ lb.(Moir, 
Chfm. cfc Induatr. 1942,61, 17). The whole grain is 
reported to contain vitamin B t , 480-1030 pg. ; and 
oatmeal, 285-975 pg./ 1 OOg. (Booher, Hortzlcr, & 
Hcwston, 134.) 

The protein in oats does not occur in the form of 
gluten. Hence oatmeal flour is not suited to bread 
making. The diastatie. activity of oat-malt is only 
7*5 -18% lower than that, of barley malt (Chfm. 
Abstr., 1 932, 26. 1 384). 

Oat, straw is a valuable fodder since it is cut while 
transference of food to ripening grain is still in- 
complete. The entire plant contains about. 2 3% 
albuminoids and *1-4% total sugars. The 
straw is rich in pentosans and contains a little fat 
and wax (Wehmor, T, 80). The vitamin A content 
of the plant (9,000 -1 2,500 I. U./l 00g.) depends 
upon its growth (Booher, el <//., loc. cil.). 

Oat hulls contain 32-39% pentosans, 35% 
cellulose, and J0-1 5% lignin. They form tlu* most 
economic, source of furfural. Tn 3 922, the Quaker 
Oats Company, Chicago, developed a process for 
the manufacture of furfural from oat hulls obtained 
during the manufacture of rolled oats and oatmeal, 
and they are now the largest producers of the mate- 
rial. Tile ground hulls are digested with sulphuric 
acid under pressure when the pentosans are trans- 
formed into furfural. The yield on the weight of 
the hulls is about 10%, and the process is roughly 
50% efficient (Hammer, Chfm. is Industry 1933, 
62, 008). 

Furfural has been used for the manufacture of 
synthetic resins by condensing it with phenols, 
ketones and amines, but most of these resins are 
dark in colour. Furfural also finds application in 
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the manufacture of certain fungicides, disinfectants 
and preservatives. It is a valuable industrial 
solvent . Very recently furfural has been used as an 
adjunct to asphalt, and small quantities are report- 
ed to improve the adhesion of the latter to a 
remarkable degree. A number of chemicals and 
solvents derived from furfural are finding industrial 
application. 

AVERRHOA 1 dim. OXALJUAClCAE 

I). K. 1\, I, 359 ; FI. Br. Ind., T, 439. 

A small genus of three or four tropical species of 
evergreen trees. Two of the species (A. carambola , 
and A . biliwbi) are cultivated for their fruits. Duthie 
(1, 132) suggests that these have been introduced 
into India from America by the Portuguese, while 
Burkill does not think that the genus is American. 

A. bilimbi Linn. Bilimbi, Tree Sorrel 

1). E. P., I, 359 ; C. P., 97 ; FI. Br. Ind., 1, 439 ; 
Beddomc, T, PI . 117. 

Indian names are mostly derived from ‘ Bilimbi \ 

A medium-sized tree, bearing clusters of cucum- 
ber-shaped, greenish yellow fruits which arc about 
2" long, sour, and juicy. Each fruit contains a few 
flat tened seeds. 

It lias been naturalised in India and has run wild 
in the tropical parts of the country. The plant is 
propagated by seed. Budding lias been tried and 
found unsuccessful. It is grow n in gardens through- 
out the plains, and is also cultivated in Burma, and 
Ceylon. The tree yields fruits during midsummer. 

The fruit is edible and can he made into pickles 
and preserves. It also yields a refreshing bever- 
age. Cabbab and Soliven (Philip. Atjric.. 1938, 
26 , 544,) found the fruit to contain 42*2% of juice 
of pH, 4-47. 

The wood is white, tough, soft and even-grained. 

A. carambola Linn. Carambola 

I). E. P., I, 359 ; 0. I\, 97 ; FI. Br. Ind., T, 439 ; 
PL XV1T, 4. 

Most, Indian names are derived from ‘ Kamrakh \ 

A small handsome evergreen tree 15-30' high 
with flowers springing from the bark, and acutely 
five-angled, ovoid fruits 3-4" long, watery, trans- 
lucent, fragrant, and of a rich amber or golden yel- 
low' colour. When green they are astringent, but on 
ripening, develop a sweetish acid taste. 
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Caranibola is well established throughout t lie 
country. The tree is essentially tropical and prefers 
a warm moist climate. In India, it flowers during 
June-Soptember, and fruits during September- 
Octobcr and J> cember-January. Though there are 
no established horticultural varieties, two forms, 
sour and sweet, are sometimes distinguished, the 
letter being frequently found in Bengal. The 
propagation is done by seed, but budding and 
grafting are also possible. 

The fruits are made into stews, curries, puddings, 
and tarts. The sweeter ones are eaten as dessert. 
The slightly unripe ones arc made into jams, jellies, 
pickles and preserves. The fl owners also are some- 
times made into preserves. Caranibola crush can 
be a refreshing drink. 

. The acid fruits arc often used for cleaning metal 
surfaces, especially for removing rust stains. 

The fruits of the sw eet variety have been found to 
contain: moisture, 93 • 9 ; protein 0*5; fat, 0*2; 
carbohydrate, 4*8 ; mineral matter, 0*2% ; iron, 
0*6 mg. ; vitamin A, 240 l.U./lOOg. ; (Hlth. Bull., 
No. 23, 1941, 38 ; vide also Wehmer. 1, 092) : the 
acid content is given as 0*8 per cent, by Thompson 
(ex Popenoe, 131). 

The w'ood (w!., 40 lb. per c.ft.) is white (turning 
reddish), close-grained and moderately hard. If is 
reported to have been utilized in the Sundcrbans for 
building purposes and for furniture. 

AVICENNIA Linn. Verrenacfa e 

The genus comprises four lialopliytic species 
which, along with others, constitute the tropical 
mangrove formations. Of these, A. officinalis, A. 
alba Blume, A. marina Vierh. are found in India. 
These plants grow mostly on sea-shores and along 
the edges of estuaries. 

A. officinalis Linn. The White Mangrove 

D. E . 1\, I, 300 ; C. P., 98 ; FI. Br. Ind., IV, 004. 

Hind. & Beng.- — Biva ; Mar . — Tirar ; (»pj. — 
Tnvariyan ; Tel. — Mada ; Burma — Thame. 

It. is a shrub or small tree of tho salt marshes 
and tidal forests of Tndia, Burma, Ceylon, and the 
Andaman Islands. In tho Sundarbans, it grows to 
a fairly big tree, 40-60' high, with a girth of 12-15'. 
On the Coromandel coast it is generally a bush, 
ft is also common along the coasts of Burma. 


Two or three varieties are differentiated by tho 
colour of bark, wdiieh may be black, w hite or mot- 
tled. 

The wood is brittle and coarse-grained, and is 
used only as fuel. On account of its attractive 
grain, the wood may find a place in small cabinet 
w ork, and is recommended for trial as creosoted 
paving blocks (Brown, I, 80). 

The wood from Tanganyika was found to contain 
cellulose, 54*7% and ash, 2*3% of moisture-free 
wood. Ju paper making trials, it was readily pulped 
by tho soda process, on account of tho shortness ol 
its fibres. The pulp, however, was not easily 
bleachabJe. Bosides, the wood chipped badly pro- 
ducing a largo proportion of waste (Bull. imp. 
Inst., Land., 1939, 37, 330). Wells has examined the 
tar prepared from the wood (Philip. J. ticA., 1917, 
12, 111), and the wood-ash is rejwrtod to be rich in 
alkali (Baker, ox Burkill, 1, 274). 

Tho tannin content of the bark is only 2*5% 
(Pilgrim, Indian For. Bee., 1924, 10, 238) with 12% 
of non-tannins ( Indian For. Leajl ., No. 72, 1944, 5). 
Tho kernel of the fruit, though hitter, is reported 
to be edible. The leaves are used as cattle fodder 
in Australia (Paranjpye, Ayric. J . India, 1920, 15, 
350). Tho green, bitter and somewhat aromatic 
resin w hich oozes from the bark is said to possess 
medicinal properties (Burkill, I. 274). 

AZADIRACHTA A. Juss. Mellueak 

This is a genus of tall, evergreen trees, comprising 
two species. A. indica , native to India, is now* 
widely distributed throughout the Jndo-Malayan 
region and is also found in tropical Africa. A. inie - 
gri Julia Merril is indigenous to the Philippines. 

A. indica A. Juss. Syn. Melia azadirachla Linn. 

Nkem Tree, Makguma Tree 

D. E. P., V, 211 ; 0. P., 780 ; FI. Br. Ind., I, 54 : 
Pl. XXII, 1. 

Saws. — Nimba ; Peks. — Nib, azad-darakht-hindi ; 
Hind. & Bkng.- — Nim ; Mar. & Cluj.— Limba ; 
Tel., Tam . & Mal. — Vepa ; Kan. — Bern. 

This is a medium -sized tree, w ith a clear bole of 
10 -25', and a girth of 0- 8'. All hough described as 
evergreen, in drier areas it becomes deciduous. 
Its bark is moderately thick with longitudinal 
or oblique furrows on the outer surface. It is dark- 
grey outside and reddish inside. Tho flowers 
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appear from March-May and the fruits ripen during 
June - August. Thoy are greenish yellow when ripe, 
and usually contain only one seed. 

Tho treo grows wild in the dry forests of the 
Deccan and in the open scrub forests of the dry /one 
of Burma. It is cultivated all over India and 
Burma, but thrives best in the drier climate of the 
north-western parts, where normal rainfall varies 
from 18- 45 inches and maximum shade temperature 
may bo as high as 120°F. It grows on all kinds of 
soils but does well on black cotton soil. It is well 
suited for afforestation in dry situations and is a 
common avenue tree. 

Almost every part of the tree is bitter and has 
found application in indigenous medicine. The seed 
oil (margosa oil) is acrid, yellow, bitter in taste, 
and has a disagreeable garlic-like odour. It is used 
in skin diseases such as scrofula, indolent ulcers, 
and sores, and ringworm. It is also applied in 
cases of rheumatism as a liniment. It is reputed to 
possess anthelmintic and insecticidal properties. 


or malaria in human beings (Mukcrjce, Private 
communication ; cf. Central Indigenous Drugs 
Comm., 3rd Rep., 1910, 185; and Roman, 

1919, 18). 

Tho bark also is considered useful in skin diseases 
(Roman, loc. cit.). Tho leaves are bitter and have a 
faint, but characteristic unpleasant smoll. Dried 
in the shade, they aro commonly placed in books, 
paper and clothes to protect them from moths, etc. 
Tho odour produced by tho burning of powdered lea- 
ves is said to be fatal to insects. The leaves aro appli- 
ed to boils in tho form of a poultice, and a decoction 
is recommended in ulcers and eczema. The dry flow- 
ers arc considered tonic and stomachic. The berries 
are regarded as purgative, emollient and anthelmin- 
tic. But, Cains and Mhaskar (Indian J. rued. Res., 
1 923, 11, 304) have shown that the juice of t he leaves 
and the oil do not have any anthelmintic proper- 
ties. Fresh tender twigs are used to clean teeth, par- 
ticularly in pyorrhoea. The presence) ol the tree 
around villages and on road-sides is considered 
beneficial. 


The bitter principles of m om oil have been investi- 
gated by several workers (Watson & Chatterjce, 

J. Sac. chem. hid.. Loud 1923. 42, 387T ; Murti, 
Rangaswami & Seshadri, Indian J. Pharm ., 1940, 

2, 200). Siddique and Mitra (J. sci. industr. Res., 
1945,4, 5) have recently obtained the bitter princi- 
ples by extraction with alcohol (yield, 2%). Nim- 
bidin (in.p., 90-100° ; 1*2-1 *6%), tho principal 
component, is highly bitter and contains sul- 
phur. On hydrolysis, it gives nimbidlnic acid 
which is equally bitter and retains sulphur. Besides 
nimbidin, two bitter compounds, free from sulphur, 
(m.p., 192°, and 205°), have been obtained in very 
small quantities. Nimbidin and sodium nimbidin- 
ate are almost non-toxic (m.I.d. for frogs, 0*25 mg. 
per g. body wt.). Nimbidin preparations aro reported 
to bo free from the unpleasant smell of the oil and 
to be efficacious in a variety of skin diseases, sceptic 
sores, and ulcers duo to burns, and useful in bleeding 
gums and pyorrhoea. 

The bark is a good bitter tonic, astringent and 
antiporiodic. It is said to contain a resinous bitter 
principle and is usually prescribed in the form of a 
tincture or an infusion (Birdwood, 104). It is also 
regardod as boncficial in malarial fever. But, pro i- 
minary experiments carried out recently, at the 
School of Tropical Medicine, Calcutta, have shown 
that a tincture (1 : 10) made from the dried ami 
powdered bark has no action on monkey malaria 
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The seeds are reported to contain up to 45% of 
oil. According to Rao and Seshadri (Proc. Indian 
Arad Sri., 1942, 15, 101) the oil has the following 
constants: <// 31°, 0*9129; w D /31°, 1 ■ 4058 ; sap. 
val., 195-0 ; iod. val.. 09-2 ; acid val\, 112. The 
fatty acids are chiefly oleic (about, 53%), stearic 
(about 18%), and palmitic (about 14%), together 
with small amounts of linoleic and arachidic acids. 
The ‘ margosie acid ’ of earlier workers was shown by 
Roy and Dutt (J. S lor. chem. Ind. t Land., 1929, 48, 
333T ; see also Child and Ramanathan, ihid. 9 1930, 
55, 1 24T) to he a mixture of the usual fatty acids. 
The glycerides of neem oil have been investigated 
| )y I Til ditch and Murti (ibid., 1939, 58, 3loT) and 
found to follow the usual rules of glyceride structuro 
in seeds and fats. Investigations on t lie odorous 
constituents of the oil which are considered to be 
sulphur compounds have so far been inconclusive) 
(vide Murti, Rangaswami and Seshadri, loc. cit.). 

In India, the oil is usually prepared m gharris 
(wooden oil mills) for local use, either as medicine 
or as an illuminant. However, while burning, 
it, smokes badly. If seeds are heated before 
crushing, the odour becomes intolerable. The oil 
gives soap of unattractive brown colour which still 
retains some smell. This could bo considerably 
decreased by a second boiling, and by salting out the 
soup. The soap produces a profuse though slightly 
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greasy lather. Nee in oil could be mixed with other 
oils and fats for the manufacture of washing soap 
(Dat-ta, Basil and Nandy, Dtp. Industr., Bengal , 
Bull. No. 47, 1936). (Considerable quantities of the 
oil are used for the preparation of cheap washing 
soap. Medicated soaps with the odour of neem 
are found in the market. 

The oil cake is regarded as a useful fertilizer (mo- 
isture, 6-8*7; organic matter, 84-89 ; inorganic mat- 
ter, 1*69-5*07 ; salts, 3-9 ; P 2 0 6 , 0*68-1*4%). 

The gum which exudes from the bark occurs in 
the form of clear bright amber coloured tears or 
fragments. It is found mixed with gum ghatti. 
It contains : water , 13-15 ; ash, 3 ; galactans, 12 ; 
pentosans, 26% ; some albumins and oxidase 
(Wehiuer, II, 662 ; and Koolluius, Chew. Abslr ., 
1940, 34 , 6118). 

A sweet liquid, neem toddy is occasionally 
obtained as an exudation from the upper parts of 
some trees. It has the unpleasant odour of neem 
and contains : sugars, 6*5, and albuminous and 
gummy matter, about 6*5% (Clhosh, Indian For., 
191 3, 39 , 264). 

The wood is moderately heavy, medium-textur- 
ed, and narrowly interlocked -grained (sp. gr., 
0* 68 ; air-dry wt., 44 lb. per c. ft). The sapwood is 
greyish-white. The heart-wood is red when first 
exposed, and later turns reddish-brown. It is 
not very lustrous, and is slightly aromatic. Ana- 
tomically it is featured by distinct growth rings, 
medium-sized vessels occluded by reddish-brown 
gum, parenchyma cells with deposits of gum, 
and Hue rays. The wood has often been mistaken 
for that of Melia azedararh .Linn., but can be easily 
distinguished as the latter is one of the few ring 
porous woods of India (Pearson and Brow n, I, 253). 

The timber seasons well, and is durable even in 
exposed situations. It is not attacked by white 
ants, perhaps due to its bitter character. 
It is not difficult to saw. It can be worked both by 
hand and by machine, and is suitable for carving, 
but it does not take polish well. The timber is 
used in housebuilding and for making boards, 
panels, toys and ploughs (Pearson ami Brown, 
loc. cit.): 

AZIMA Lam. Salvador a gear 

A genus of thorny shrubs comprising 3 species, 
occurring in tropical Africa and Asia. 


A. tetracantha Lam. 

T). E. P., I, 301; PI. Br. 2nd., TIT, 620; 
PI. XXII, 2. 

Sans . — Kundali ; . H rNi>. - K a niagur - ka ma i ; 

Bkng. Trihinta-gati ; Mar. Suhha-pal ; Tel.— 

Tella-upi ; Tam. — Ichanla. 

A rambling spinous shrub, flowering throughout 
the year and bearing globose 1-2 seeded, white 
berries, about in diameter. 

It is often found gregarious in the drier districts 
of the Deccan Peninsula, especially near the coast, 
and in Orissa, Sundarbans, Ceylon and Burma. 

The juice of the leaves is said to relieve the 
cough of phthisis and asthma. The bark is reputed 
to be an expectorant. 

It is a good hedge plant. The berries are edible. 

Babar or Bhabar grass, see Eulaliopsis binata 
Babul, sco Acacia arabica 

BACCAUREA Lour. RurifOUIUACEAE 

A genus of ovorgreen trees, comprising about 
100 species mostly of Indo-Malayan origin. Of 
these, some 29 aro found in India and a few extend 
to tropical Africa and Polynesia. 

Tlio trees often produce fruits in great abund- 
ance. The pul]) and the juicy aril of some are 
edible. The fruits aro generally acidic, but 
those of B. d u Iris Mucll. Arg. of Malay, Suma- 
tra and Java are sweet. In Malay, a fermeutod 
liquor is made from the fruits of some species. 

B. cottrlallensis Muell. Arg. (the Western Chats 
from N. Canara to Travancore), B. par vi flora 
Muell. Arg. (Teuassorim) and B. sapida yield 
edible fruits of sour taste. The timber of these 
species is said to bo useful, but has not been ex- 
ploited. 

B. sapida Muell. Arg. 

D. E. 1\, I, 362 ; PL Br. Ind., V, 371 ; Brand- 
is, Pig. 181. 

Bemo. — Latqua ; Assam — heie.hu ; Burm. — 

Kanazo. 

This medium -sized treo occurs wild or cultivated 
in sub-Himalayan tracts, Assam, Burma and the 
Andamans. It prefers a deop moist soil and wet 
climate. 
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The yellow globose fruits, about an inch in 
diameter, possess a pleasant acid taste. According 
to Parkinson (239) they are not quite wholesome 
and should be eaton with caution. 

In Siam, the flowers and leaves also are said to 
bo eaten (Burkill, 1, £81). The soft greyish -brown 
wood is liahlo to split badly (wt., ea. 42 lb. per 
c. ft.). 

BACOPA Aubl. ScROPHULARTAOEAE 

A genus consisting of 20 species of small 
herbaceous plants, inhabiting the warm parts of 
the world, of which 3 are represented in India. 

B. monniera VVettst. Nyn. Her petit* monnUra 
(Linn.) H. B. & K. 

Thyme Leaved Gratiola 

I). E. P., IV, 225; Kl. Br. Ind., IV, 272; 
PI. XX 11, 3. 

Sans. — Nira-brahmi ; Ben a Brihui-sak ; Mar., 
Tam. & Mal. — Nirbraltmi ; Kan. — Nirubrahmi. 

A common, creeping annual, growing in dam]) or 
marshy areas, sometimes confused with Hydro- 
colyle. asintica (Uni bell iferae), which is also known 
in some parts of India as brahmi. 

The entire plant is used in indigenous medicine 
as a nerve tonic and as a cure for epilepsy and 
insanity. Roman (1919, 17 & 48) found brahmi - 
ghritha , a medicated gheo prepared from B. mon- 
niera , beneficial in eases of epilepsy and hysteria. 
According to Bose (ex Chopra, 325) the powdered 
dried leaf gave satisfactory results in cases of 
asthenia, nervous breakdown and other low 
adynamic conditions. Its action is similar to that 
of strychnine, and it is also a direct cardiac 
tonic. It lines not produce the oflex irritation 
often noticod when mix vomh or strychnine is 
administered for a long time. 

Bose and Bose (ex Chopra, 326) have isolated a 
toxic alkaloid from the plant and called it * brah- 
mino \ Its therapeutic action resei aides that of 
strychnine, but is less toxic. 

BACTRIS Jacq. Palmae 

Blatter, 543. 

A genus of slender, ornamental palms compris- 
ing 90 aperies, indigenous to South America. 
Several species yield edible fruits and oil-scods. 


BALANITES 

Some, such as B. major Jacq., are occasionally 
found in Indian gardens. 

Tho fruit of B. vfilitt Bcnth. and Hook, f., a 
tall species found in Central America and the nor- 
thern parts of South America, where it is known 
as Pvjihaye , is generally eaten cooked, hut it 
can also he dried and made into flour (Popenoe 
and Jimenez, J. //cm/., 1921, 12, 154). This 
palm is regarded as the American counterpart 
of the Oriental date palm. 

Bahama or Bermuda grass, see Cynodon dactylon 
Bajra, see Pennisetum typhoi 

BALANITES T )el ile K i m a rod p a ( 1 »■: a e 

A genus of 2 or 3 species of small spiny trees, 
distributed from Africa to Burma. Tho kernel 
of the fruits is rich in oil. B. argyptinca Del ile 
is indigenous to tho Nile valley and has been known 
to the Egyptians for over 4,000 years. Tho stones 
of its fruits have been found in tombs of the Twelfth 
Dynasty. 

The Indian species is named B. roxbimjhii . 
Some consider it to he identical with B. aegypti- 
aca, but others treat it as difTen nt. 

B . iri flora Van Ticgh. which resembles B. 
roxbvrghii is found in the dry forests of upper 
Burma (Rodger, 45 and 98). 

B. segyptiaca (Linn.). Delilo Syn. B. mvburghii 
Planch 

D. E. 1\, I, 363; El. Br. Ind., I, 522 ; PI. 
XXI, 14. 

Sans. — Ingvdi ; Hind.— Hivgav, hingot : Mar. — 
Hinganabet ; Guj. — Regorea ; Tel.- Guri ; Tam — 
Nanjmida . 

A small spiny tree, about 20' high, with bifoliate 
ashy-green leaves. Tho fruits which ripen in 
winter are ovoid drupes, about 2" in length. The 
pulp is sweet, but has an unpleasant smell. The 
stone onclosos a single oily seed. This tree is 
characteristic of the drier parts of India and Burma 
and is found chiefly on black cotton soil. It doos 
not thrive in rocky areas* 

The pulp of the fruit is edible and is reported to 
bo used for cleaning silk and cotton. It contains 
some saponin and is not astringent (Hooper, 
Agric. Ledger , 1902, 9, 20). 
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The kernel of seeds yiolds 43% of a bland 
yellow tasteless oil, which has the following 
characteristics : sp. gr./l5°. 0*9185 ; ftp 4g ", 1*40 ; 

sap. val., 195 2 ; iod. val., 88 *3 (Patel, Curr. Sci., 
1943, 12, 58; cf. Hooper, A gric. Ledger, 1911-12? 
17, 130). 

The kernel of se:‘ds from Uganda yields 
40-8% of a golden yellow oil suitable for soap 
making. But it is difficult to separate the nut 
from the sticky pulp and to remove the kernel 
(8*8%) from the thick fibrous shell (Bull. imp' 
Inst., Bond ., 1935, 33, 271). 

The seeds, fruits, bark and leaves are reported 
to be anthelmintic and purgative. In western 
India, the bark is used as an anthelmintic for cattle, 
and its juice as fish poison in Bauch Mahals, 
Bombay. 

The nuts are made into crackers by drilling 
small holes, removing the kernel and lil ling them 
with gun powder. 

The wood is yellowish -white and moderately 
hard (wt., 48 lb. per e. ft.). It is chiefly used for 
walking sticks, and for fuel. 

BALANOCARPUS Bedd. Dipterocarpacka e 

A genus of 16 species of deciduous medium-sized 
or tall trees, 3 of which occur in India and Ceylon. 
B. util is is a valuable timber tree. Some of the 
Malayan species yield commercially important 
dammar, e.g. da mar penak from B. heirnii King. 

B. utilis Bedd. Syn. Ho pea longifolia Dyer 

FI. Br. Ind., I, 309; Beddomo, II, PI. 330. 

Tam. — Kong , karakong. 

A tall tree found on the TinncvcUy hills, south 
of Courtallum (Madras) at 1,000-3,000'. The 
distribution is very local. 

According to Pearson and Brown (I, 124), the 
wood is of extromoly fine toxture (wt., ca. 65 lb. 
per c. ft.). It is difficult to season and is liable 
to surface -cracking. At present, it is mainly used 
in construction. Supplies, however, are very 
limitod. 

BALANOPHORA Foret. Balanophoraceae 

D. E. P., T, 364 ; FI. Br. Ind., V, 237. 

Balanophora is a genus of somo 20 species of 
root-parasites, distributed in tropical and sub- 


tropical mountainous regions from India, east- 
wards to the Now Hebrides. The plants possess 
a tuberous rhizome, connected by suckers to the 
roots of the host tree. 

Somo species, e.g. B. elongata Blumc, B. globosa 
Jungh., and B. ungeriana Valet on of Java con- 
tain a large amount of waxy substance (fcal- 
anophorin, m.p., 77°), in the parenchyma of the 
rhizome. This wax (from B. elongata) has been 
found to be (3-amyrin-palmitato (Wehmer, I, 260). 
The rhizomes have boon usod by the natives of 
Java for illumination. They give a bright light, 
but burn with a smoky flame (Burkill, I, 288 ; 
cf., Howes, Kew Bull., 1936, 505). 

BALIOSPERMUM Blume Euphoriuaceae 

A gonus comprising about 10 spoeies of shrubby 
plants, distributed from India to China and Java. 
4-5 speeios occur in India, of which B. montan urn 
is the most common. B. micranthum Muell. Arg. 
(which occurs in the Khasi and Jaintia hills) is 
usod as a vegetable (FI. Assam, IV, 204). 

B. montanum Muell. Arg. 

I). E. P., I, 364 ; FI. Br. Ind., V, 462 ; Kirt. 
& Basu, PI. 879. 

Sans. & IFin v.— Danti. 

An erect undorslirub up to 6' high. Tlio fruit 
is a 3 -lobe d capsule with mottled seeds and oily 
endosperm. The plant is distributed throughout the 
sub-Himalayan tract from Kashmir to Khasi Hills 
and it is very common in north and east Bengal. 
It also occurs in Chittagong, Chota-Nagpur, south 
India, Burma and Malaya. 

The seeds resemble those of the castor plant 
and act as a drastic purgative. In overdosos 
they are highly poisonous. They are sometimes 
substituted for the seeds of Croton tigliurn (jamal- 
goto), and hence they aro also callod jangli jamalgota. 

The oil from the seeds resembles croton oil and 
is a powerful hydrogogue cathartic. It is also use- 
ful in external application in rheumatism. The 
oil has the following constants : sp. gr . /15°, 0*938- 
0*943 ; sap. val., 207-215 ; iod. val., 99-106 (Krish- 
na, Puntambokar and Raizada, Indian For. Bee., 
New iSeries, Chem., 1936, 1, 9). 

The root is also cathartic, but its action is 
milder. 
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Balsam, Garden—, see Impatiens balsamina 
Balsamodendron Kunth, see Commiphora 

BAMBOOS ( Jkamtn eae 

D. E. 1\, I, 370 ; C. P., 98 ; FI. J3r. Tnd., VII, 
375 ; Gamble, Ann. E. hot. Gdn Calcutta , 1890, 7. 

Bamboos are tall arborescent grasses belonging 
to Bambuseao, a tribe of Gramineae, com- 
prising four subtribos : Arundinarioae, Eubam- 
buseae, Dondrocalamoao, and Meloeanncao. There 
arc about 30 genera and 550 species, inhabiting l he 
humid tropical and extra -tropical rogions. Asia 
and South America account for most of thorn con- 
taining 320 and 179 spocies, respectively . 130 

spocios occur in India, 39 in Burma, 29 in Malaya 
and the Andamans, 9 in Japan, 30 in the Philippines, 

8 in Now Guinea, and a few in South Africa and 
Queensland. 

The more important genera of bamboos are 
Arundinaria. Bambnsa , Cpphalostachyuw. Dvndro 
C'damU' s*, ( Ugantochloa , Melocnnnn and Ochlandra, 
Most of those aro indigenous to India, Burma, 
south China and Malaya, and a few to South 
America. Some have been introduced into Europe, 
Australia, etc., and a fow Japanese species aro 
grown as ornamental plants. 

Bamboos thrivo host in monsoon forests whore 
thov attain their maximum development. They 
dwindle into undorshrubs in tomporato regions, and 
cat high altitudes some species look almost like 
grasses. Bamboos form rich belts of vegetation 
in the woll-drained parts of the monsoon region at 
the foot of the Himalayas, and rise up to about 
12,000', almost to the snow lino. Thoir distribution 
is quite dense in Burma, Assam and Bengal, the 
north-eastern Himalayas, the Western Ghats, 
Ceylon, and the Andamans. 

B. arundinacra is found in Orissa, Assam, eastern 
Bengal, south and western India, B. vulgaris 
in Assam, Burma, Java, South America and West 
Indies, B . tulda and B. batcooa in Bengal ; Arun- 
dinaria aristata Gamble in eastern Himalayas, A. 
wighlkma in the Nilgiris, B. polymer phn in the 
upper mixed forests of eastern Bengal and Assam, 
Psmdoslachynm polymorphnm in the valleys of 
eastern Himalayas, Assam, uppor Bunmi and 
Sikkim and Dendrocalamus Hindus in deciduous 
forests throughout India. 
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In thoir natural habitat, many spocies grow along 
with other bamboos, e.g. B . tulda grows with Cep- 
halostachyum pergracile ill the moist parts of 
Bengal and Pegu (Burma), or with Dendrocalamus 
strietus in the drier parts of oast Bengal and Assam. 
B. polymorpha is common in the upper mixed for- 
ests of Martaban and Pegu Yomas, and it grows 
with toak in Assam and East Bengal. 

varieties 

Bamboos differ widoly in stature and form. 
Dpndrocalamus gigantcus is usually 120' high, while 
the Arnndinnrias aro more shrubs. Most of thorn 
grow erect, but a fow, such as Teinostachyum hpl - 
fpri , Arundinaria prainii , Cephaloi stachyum capita- 
turn aro stragglers, whereas Mplocalamus com - 
pactiflorus Benth., and Schizosl achy urn Noes, the 
so-called climbing bamboos, are slender scandent 
climbers, stretching over the crowns of tall forest 
trees. Pseudostachynm polymorphnm (eastern 
Himalayas), Mclocanna bambnsoidcs (Chittagong), 
Bambus a nutans Wall. (Darjeeling) have a 
creeping habit. A fow forms such as Micro- 
bambus macrostachys K. Sebum, and Atrartocarpa 
olyriformis Fraueh . (occurring in tho Cameroons) 
arc herbaceous. 

Bamboos are characterised by woody pointed 
stems, commonly called culms, arising from their 
rhizomes, which are also woody. Generally, 
rhizomes aro densely clustered so that culms 
grow in clumps. In a few cases, they grow at in- 
tervals from a long creeping rhizome (c.g. in Mcloc- 
anna) or in tufts consisting of a small number of 
culms, as in Phyllostachys Sieb. & Zuec. Many 
bamboos Hatton above the nodes, and this tendency 
is very marked in Phyllostachys quad rang u laris 
Hondle. tho Square bamboo of ('hina (Arbor, 70). 

The growth of culms is vorv rapid, about 3" 
per day, but may be even 15 10" a day as in Dpn- 
drocalamus gigantcus ; and growth at this rato 
is continuous for about a month. A dump bears 30- 
100 culms. Every year at the beginning of the 
rainy season, about. 10 large culms and 30-50 
smaller ones shoot up. 

The culms are generally round and smooth. 
They aro usually hollow (the 4 female bamboos ’), 
and have transverse septa at the nodes. But 
the culms in Dendrocalamus sf rictus, Arundinaria 
prainii , Oxytenanthera stocksii are solid (the 4 male 
bamboos ’). When fully mature, some of them 
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attain a girth of a foot or more. The num- 
ber of fibre bundles and tho manner of their scat- 
tering add much to tho hardness of the culm. Tho 
thickness of the outor shell and tho doposit of silica 
in the outor cortical layers make them very hard. 
Tho culms are jointed at intervals and have pro- 
minent rings bearing sheaths characteristic of each 
spocios. 

Ordinarily culms do not bear any branches 
for a considorablo height above tho base. But 
the culms of Dendrocalamus karniltonii , Oxyfenan- 
thera albociliata have very largo and prominent 
branches. Bambusa nrundinacea and B. tulda 
also have branclilets, but they are arrangod al- 
ternately in dense clusters. The lateral branches 
and the circle of false rootlets at tho lower nodes 
of B. arundinacea , B. blumeana, Schult. f. hardon 
into spines and givo a natural armour to 
clumps. The clumps gradually spread outwards 
forming now shoots on tho periphery. Hence 
bamboos may be grown for soil reclamation in 
highly eroded areas. 

Ordinarily young culms are not cut, while twist- 
ed culms and remnants of dead portions are 
carefully removed and the clumps are thinned 
every year. After the culms have reached matur- 
ity (5 6 years), they are generally cut from the 
stock, a few feet above the ground. Repoated 
outting of culms, especially of young o:ios, impairs 
tlio vigour of clumps and hastens (lowering and 
tho ultimate extirpation of tho whole cl uni]). 
For purposes of exploitation, a plot is often divi- 
ded into equiproduetive blocks, preferably raised 
from different stocks, and worked in rotation. 

The bamboos flower once during their life 
time and die out soon after. Floworing usually 
takes place at intervals of 25-50 years. But 
some species like Schizostachyum elegantissimum 
Kurz flower overy third yoar, and a fow flower 
annually, c.g., Arundinaria wightiana , Bambusa 
lineataM\mro,OcMandra rheedii Bonth. A bamboo 
clump does not produce any additional culms 
for a yoav prior to flowering, which depends both 
upon the age of tho clump and on climatic condi- 
tions. But the factors which lead to the phenome- 
non of general floworing are not yet clearly 
understood. A short rainy season followed by 
a spell of excessive hot weather is said to pro- 
mote flowering. 
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In any aroa, almost all tho clumps from a parti- 
cular stock flowor simultaneously. Consequently 
when a constant supply of bamboos is needed, 
clumps from different stocks of the same spocios, 
or different spocios are grown together, so that 
all of them do not flower at the same timo. Bam- 
boo flowers are green and inconspicuous. Tho 
soods, which are produced profusely, are usually 
grains, ex cop t those of Melocanna bambusoides 
which are largo and fleshy. In times of scar- 
city, bamboo seeds are used as food. Bamboo seeds 
germinate readily. During tho first fow years tho 
plants look like grasses and are easily transplanted. 
Bamboos are. howovor, generally propagated by 
olf-sets, cuttings and by layering. 

DESK ASKS, INSECT PESTS. ETC. 

Bamboos aro known to suffer from fungal 
attacks. Nearly 31 species of highor fungi are 
reported to have boon found both on felled, 
and on living bamboos (Banorjoo and Chose, 
Sci. & Cult., 1942, 8, 194). Tho most serious 
of those aro : Poria diversipora B. & Br., (Juepi - 
ma spalhularia (Scliw.) Fr., tho hexagonal form 
of Daedal e a flavida Lev., Polyporus clients Jungh., 
Irpe.x Jlavus Klotzscli, and Nectria spr. The last two 
are generally found on dead culms only. 

Bamboos aro prono to insect attacks and con- 
siderable damage is done by three borer beetles, 
Dinoderus , Shi or y Ion and Lyrlus, and bamboos 
attacked by these borers are useless for scaffold- 
ing and ladders (ride, also Ramakrislina Ayyor, R 7 0 ) . 

The resistance of culms to insect attacks largely 
depends upon the spocios, and on the ago and 
maturity of culms. Some bamboos, e.g., 
B. (it Ida, B. longispicukda ({amble and Dendroca- 
lamus giganleus are naturally very resistant. 
Young culms are suscoptiblo to borers. But if the 
culms are allowed to grow for 5-6 years and are 
left standing with leaves in the vertical position, 
for about a week after they have boon cut, they 
become more resistant. According to Trotter 
& Beeson (Indian For., 1933, 59, 709), bamboos 
should bo felled when they are least liablo to insect 
attack (Oct Dec. and June- July in the U.l\, 
and Nov. Dec. and May -June in the Punjab). 

Tho quantity of sugar and other carbohydrates 
in culms has a definite rotation to insect attacks. 
Also small amount of rosin present in bamboos 
is said to attract borers (Boodle and Dallimore f 
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Kew Hull., 1920, 282). Aftor cutting, bamboos 
are generally immersed in water for about thro. 1 
months, and dried before use. This eliminates 
soluble constituents, and makes them moro inseot- 
rosistant. 

Investigations have shown that intornodal injec- 
tion of preservatives is an effective method for 
the treatment of bamboos for protection against 
insect attacks, and two men can troat ttOU run- 
ning feet, of bamboos per hour. The method con- 
sists in puncturing a l” bole through the wall of the 
internode near the septum, introducing about 20 e.c. 
of the preservative and then plugging the hole 
with putty. The culms arc then stacked vertically, 
for 2 3 days, with the plugged boles uppermost. 
This method has now boon adopted by Ordnanco 
authorities. A mixture of croosote and fuel oil (1 : 1) 
is found to be the most effective preservative, and 
a mixture of creosote and rape oil (1:4) may bo 
oinployod as a substitute. Superficial swabbing of 
culms with these oreosote preservatives givos 
protection for about a year ((Gardner, Indian 
For. Bull., New Series, No. 125, 1945). Aqueous 
solutions of boric acid, zinc chloride, or copper 
sulphato, woro found ineffective. 

Fires constitute the greatest danger to bamboo 
forests. These are often caused by the fric- 
tion of culms, and by the accumulation of 
dry debris at their base. Heavy grazing is also inju- 
rious. Young foliage and shoots attract herds of 
doer, olephauts, bisous, pigs and cattle. These 
oat away new shoots and impair* the vitality and 
growth of the whole clump. Bamboo grains 
also attract animals and birds, especially rats. 

USES 

Deogun (Indian For. Hec ., New Series, Silv ., 1937, 

2 , 75) writes thus on the uses of bamboos : The stre- 
ngth of culms, their straightness, smoothness and 
lightno-is combined with hardness, their hollow- 
ness, the facility and regularity with which they 
can he split, and the range in size, make thorn 
suitable for a wide variety of purposes for which 
other materials would require much labour and 
preparation. To this must lie added their abun- 
dance and the ease with which they can bo pro- 
pagated and cut, and tho short period in which 
they attain maturity. 

Bamboo is extensively used in place of timber, 
and frequently houses are made entirely out of 
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tho products of the plant. Tho framework is 
built up of suitable lengths, whilst floors, outer 
walls and inner partitions are made of split 
and flattened culms intorwovnn like matting. 
The framework of the roof may be of bamboos, and 
is thatched with straw or leaves. Bamboo is 
extensively used in construct ional works for scaf- 
folding and for making ladders, bridges, aqueducts, 
fences, supports, otc. It. is used for a variety of 
purposes in all kinds of boats and rafts. Numerous 
articles of every day use are made out of bamboo : 
yokes, axl?s, tool-handles, cordage, beds, sticks, 
lathees, tent-poles, brushes, pipes, fans, umbrellas, 
toys, kites, musical instruments, sp: ars, lance shafts, 
bows and arrows, torches and caps (from sheaths). 
Bamboo is the chief raw material for making bas- 
kets, and wicker-work, a cottage industry, usually 
carried on by a special caste. A number of arti- 
cles, such as tiffin boxes, furniture, chicks, mats, etc. 
are produced, and large quantities of bamboo mats 
are exported for dunnage in ships. Bamboo 
work is somotimes reinforced with cane. 

Selected sticks of thin varieties of bamboo (Oxy 
lenanlhera monostigma , P stud ostach yum 'polymor- 
phum, otc.) are converted into umbrella handles 
by bending them over a heated iron rod of the 
desired shape (Hep. Industr., Bengal, Hep. Surv. 
Cottage Industr., Bengal, 1929, 1 00). Bamboo lac- 

quer-ware is made on a small scale in Burma using 
bamboos of the species Cephnlostachyinh pergracile 
as frame and thitsi (the oleo-rosiu of Mela nor r fl- 
ora usitala) as filling and varnishing material 
(Indian For., 1933.59, 035). The .Japanese tried 
bamboos for making aeroplane propellers (Indian 
For., 1933. 59, 3S0), I hiring the war large quantities 
of bamboos have been used for military purposes 
such as air-raid covers for buildings (Indian For., 
1913. 69 , 330), containers, tent poles, and as sub- 
stitute. for timber in numerous constructions. 

Bamboo seeds are extensively eaten by the 
poorer classes during famines, and then* is a 
superstition which associates the gregarious flower- 
ing of bamboos with famines. Bamboo seeds 
generally resemble, those of rice, but are somewhat 
bigger in size. The tender shoots are soaked in 
water, boiled, and used in curries, and for making 
pickles. The sap of these shoots haa been found to 
contain hydrocyanic acid and to possess antiseptic 
and larvieidal properties (Sfurfchy, Indian med. 
(laz., 1932, 67 , 017). Tf eaten raw, the shoots 
often prove poisonous. They contain a eyanogenctic 
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glue (ks id e which on hydrolysis yields 0- o:i% of 
hydrocyanic acid, and about 0-23% benzoic acid. 
The sap contains about 0*03% of hydrocyanic acid 
and 0- 10% of free benzoic acid (Ghosh, Gliosli and 
('hoj)ra, Arch. Pharm., Berh, 1038, 276, 351). 

Sometimes, flowering culms in dry localities exude 
a sweet, white, brittle gum which is edible. This 
consists mostly of saccharine matter (Hooper, Agric. 
Ledger , 1900, 7, 185). The gummy manna found 
on bamboos in Java is reported to be largely meli- 
tuso or melozitose (Von Lippmann, C.hdm. Abstr 
1027, 21, 1291). Water in the hollow internodes is 
used for medicinal purposes, and the hair on the 
spathes as poison. 

Taba sheer or kanslochan is a siliceous secretion 
found in the culms of various species of bamboos. 
It occurs in fragments or masses, about an inch 
thick. It is the residue of the watery liquid occa- 
sionally found in hollow internodes. Its pre- 
sence is generally detected by a rattling noise on 
shaking the bamboo. 

Tabashcer may bo chalky, translucent or trans- 
parent- (sp. gr., 2* 16~2* 19, and n Q , 1* 115-1*1503). 
It is usually of the colour of pumice, and 
sometimes it is also bluish white. It has no taste. 
It is mainly composed of silicic acid (SiO 2 , up to 
95*9%) with about 1% of organic matter. The 
residue obtained on ignition contains 99% of silica 
with traces of iron, calcium, alum and alkalies 
(Wehmer, I, 103). Tabasheer has enjoyed consi- 
derable reputation in medicine in the East. If is 
used as a cooling tonic and aphrodisiac, and in 
asthma, cough, and other debilitating diseases 
(Chopra, 568). 

Bamboo leaves are much valued as fodder, parti- 
cularly when there is scarcity of pasture. Cattle 
and horses relish it. In some districts, bamboo 
foliage forms the favourite food of elephants. 

As a living plant bamboo is used for defence 
works, for hedges, and in landscape gardening. It 
is a valuable plant for wind-breaks and is partieu- 
lirly useful for preventing soil erosion on account 
of its intei woven root system. 

PAPER-PULP FROM BAMBOOS 

(Bhargava, Indian For. Bull., New Series, Util ., 
No. 129, 1946, i-iii) 

Although bamboo has been used from very an- 
cient times in China for making paper, the large 
tsoalc manufacture of bamboo paper is a compa- 


ratively recent development. Routledge published 
two pamphlets in 1875 and 1879 describing the 
preparation of paper-pulp from soft, undeveloped 
young culms of 4-6 months' growth. Sindall proved 
tho possibility of preparing high class papers from 
bamboos aft er the removal of nodes (Sindall, Bam- 
boo for Papermaking, 1909). But the successful 
utilization of bamboos for papormaking in India 
is mostly due to investigations of Baitt ( Indian 
For. Rec., 1912, 3, iii). Bamboo pulp began to be 
manufactured in 1923, and today bamboo forms 
tho most important raw material for the Indian 
paper industry. Since 1924 a pilot plant installed 
at tho Forest Koseaich Institute, Debra Bun, has 
been studying several problems connected with 
the industry. 

The following are the species reported to be 
available in large quantities : Bambusa arundin- 
aci :a, B.polymorpha , B. tulda , Dendrocalamus hatni- 
Itonii, D. longispathus , I). strict ns, Melocanna 
bam huso ides, N cohouzeaua dullooa (syn. Te most ac- 
hy urn dullooa ), Ochlantlra travancorica , and ( )xy ten- 
ant l< era nigrociliata . But, at present, only Demlroc- 
alamus st rictus, Melocanna bambusoides, and to a 
limited extent, Bambusa arundinacea and Ochlan- 
dra travancorica (eta) are being exploited for 
paper -pulp manufacture (Beoguu, loc. cit.). Of 
these, Dendrocalamus striclus and Bambusa 
arundinacea are fairly widely distributed, while 
Melocanna bambusoides in restricted to Chittagong 
and Arakan Hills and some districts of Burma, 
and Ochlandra travancorica. to Tiniu velly (IM . and 
Travail core (vide PI. XXlll,l-3). 

Baitt, who investigated five species of bamboos 
(B. arundinacea , B. tulda, B. polymorphic Cepha- 
lostachyum pergracile and Melocanna bambusoides), 
found that the first three could be mixed for the pre- 
paration of paper-pulp. Recent experiments at the 
Forest Research Institute have shown that Bam- 
busa tulda , Dendrocalamus lo?igispathns, Nichou- 
zeaua dullooa and Oxytenanthera avriculata can be 
satisfactorily digested together for production 
of paper-pulp. Fur paper manufacture, supplies 
of bamboo w hen mixed may bo taken to be more or 
less uniform in character and composition. In this 
respect, bamboo can be compared to spruce wood 
in which spring wood and summerwood do not 
show marked differences in chemical composition. 

For proper forest exploitation, and for obtaining 
maximum yield of cellulose, only mature culms 
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2-3 year** old arc used for pulp manufacture. Be- 
fore use they arc generally seasoned in open yards 
for 6-12 months, when their moist ure content falls 
to 9 11%. 

Table I gives the average measurements of 
bamboos of 2-3 years old (Simla II, toe. r?7., f»6). 
Air-dry bamboos, on an average yield about 
40% of bleached pulp, and hence approximately 
2-4 tons of bamboos are required for the manu- 
facture of one ton of pul]). Although bamboo 
pulj) is less strong and durable, bamboo presents 
soveral advantages over sabai or bhabar grass 
(Eulaliopsis binaia , syn. lschatmum av gusli folivm) 
as raw material for the manufacture of paper 
in India. Bamboo grows in dense culms, 
while sabai grass is found in scattered tufts ; 
the cost of collection is much less, and the yield 
per aero much larger. Where water transport 
is available, bamboos can be floated down in rafts, 
thus reducing the cost of transport. Also, yield 
of unbleached pulp from bamboo is slightly higher 
(13%) than from sabai grass (40%). 


table I 


Average 
clia meter 
in inches 

Weight 
in lb. 
of 

nir-drind 

stems, 

20' long 

20' stems 
roqiiirod 
for 

ono ton 
of 

air-dried 

bamboo 

Largo bamboos . 

. 2 -r> 

11*5 

195 

Small bamboos . 

L *5 

7 0 

320 


The preparation of paper pulp consists essen- 
tially in tlie separation of cellulose fibres from 
other components such as lignins, starches, fats 
and resins, which are usually found in the raw 
materials. This is effected by reducing them to 
smaller size and digesting them under suitable 
conditions of temperature and pressure, with 
chemicals, such as sulphites or alkalis. 

Bamhoo presents several features which marked- 
ly differentiate it from the other raw materials 
used for paper manufacture. The structural ele- 
ments of the stem — parenchymatous cells, fibres, 
fibro -vascular bundles- all lie longitudinally in eloso 
juxtaposition with one another with very lew air- 
cavities between them (PI. XXII l, 4). A dead bam- 
hoo stem contains about 5N% of air (by volume), 
while most woods contain 66%, and hence, bamboo 
offers greater resistance to the penetration of diges- 
tion liquors. 

Chemically the stem consists almost entirely 
of cellulose and hemicelluloses (xylans, arabans 
polyuronides,. ole.) and lignins, with a small amount 
of fats, rosins, etc. ( Table If). 

Bamboos come intermediate between grasses and 
coniferous woods. Classes aro licher in pectoso, and 
coniferous woods', in lignin ( Tabl" III ). 

Further, the nodes in bamboo, which consti- 
tute 6 15% by weight of the culm in different 
species, are large and hard, and require more 
vigorous treatment. Variations aro also observ- 
ed in their composition ; the nodes contain a larger 
amount of pectoso than the internodes, but their 
lignin content is only slightly higher (Table IV). 


taw/k \i 

CHEMICAL COMPOSITION OF BAMBOOS* 
( Per cent-, of ovon-driod bamboos) 





Kot 

Pento- 

Lignin 

Cellu- 

Species 

Ash 

Silica 

water 

solubles 

sans 

lose 

Bambuaa arundinacea 

3 3 

1-8 

0-0 

19-0 

30*1 

57 -0 

Dendrocalamua strictu# 

21 

0-8 . 

5-9 

19*6 

32-2 

60 -8 

Mefocanna bambuttoidw 

1-9 

1*5 

0-5 

15-1 

24-1 

62 *3 

Ochlandra travancorica 

2 0 

2-1 

5 1 

17*8 

20 -0 

61-8 


•Bhnrgnva, he. ait. 
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TABLE lit 

ANALYSIS OK RAW MATERIALS KOR PAPER-PULP* 
(Per cent.) 


Water Fat, Poet- Lignin Cellu- 



extract 

WHX, 

otc. 

ose 


lose 

Ash 

Jiavdntftn arundivnc.cn (2 yrs.) 

8-r> 

1 -2 

24 -4 

15-6 

50 -3 

1 0 

Mclocanna hambusoidca (2 yrs.) 

13-6 

1-7 

12*8 

21-7 

51 *2 

2-3 

Snbai grass (cut before flowering) 

9-1 

2 0 

35 0 

3-4 

49-3 

0-2 

Spruce wood . ... 

0*7 

3-0 

0 0 

35 -8 

54 -5 

0-1 


♦Itaitt, lor,, cit. 

TABLE IV 

ANALYSIS OK IN TERN ODES AND NODES IN SEASONED HAM1JOOS* 


(Per cent.) 





Water 

extract 

Fat & 
wax 

Pout- 

080 

Lignin 

Collu- 

loao 

A«h 

11. polymorpha (Internodes , 91%) • . . 

. 

8-7 

1 -0 

19-2 

15-3 

55 -8 

3-9 


(Nodes, 9%) 

• 

9-8 

1-4 

25 0 

17 0 

46-1 

4-5 

>• »» 

Averago for tho ontiro culm 


8-8 

l-l 

19-7 

16-5 

35 0 

5-9 

C. peryrucilu 

(Intornodes, 94%) 

. 

8-0 

0-9 

22-1 

15 1 

53-9 

2-5 


(Nodes, 6%) . 


9-1 

I -2 

20-3 

10-7 

40-7 

4-2 

i* i 

* Average for tho entire culm . 

• 

8-0 

0-9 

22-4 

15-2 

53 *5 

2-6 


•Haiti. lor., cit. 


Raitt solved the difficulties due to the physi- 
cal structure of bamboos by thoroughly crushing 
tho culms prior to digestion. A uniform and 
thorough digestion of the material is rendered 
practicable and the nodes no longer present any 
special resistance. 

The commonly used commercial processes for 
the digestion of raw materials are : the ‘ sulphite 
process \ using an acjueous solution of calcium or 
magnesium bisulphite, with a small concentra- 
tion of free sulphur dioxide ; the * soda process ’ 
using sodium hydroxide ; and the ‘ sulphate proc- 
ess', which employs a mixture of sodium hydroxide 
and sodium sulphide, tho latter being derived 
from sodium sulphate. 

Chemical wood pulp is mostly prepared by the 
sulphito process. In India, it does not appear to 
be well-suited to the production of pulp from 
bamboos. The Indian Paper Pulp Company, 
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Nailiati (.Bengal), is tho only concern making 
sulphite pulp (0,000 tons per annum) from bamboos, 
using magnesium bisulphite liquor. 

The active agent in the soda and the sulphate 
processes is sodium hydroxide, and the sulphate 
process is generally preferred. The liquor used for 
digestion consists initially of a solution of caustic 
soda and sodium sulphate. After digestion, the 
spent liquor is evaporated and the residue 
incinerated, when the sulphato is converted into 
tho sulphide by the organic matter present. 
The resulting ash is dissolved in water, causticized 
by lime and used again. Tho loss in strength of 
alkali is made up by the addition of fresh sulphate 
and some free alkali. 

Owing to the presence of a high proportion of 
hemicelluloscs in bamboos, which on degradation 
react with alkali, it is necessary to use higher 
concentrations of alkali and to carry out the 
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digestion at more elevated temperatures and for 
longer periods. This results in partial degradation 
of eelluloso with a consequent lower yield, and 
the pulp obtained is dark-eolourod and difficult 
to bleach. The products formed in the earlier 
stages of digestion turn into dark-coloured com- 
pounds and aro absorbed by the fibres of the pulp 
during the dolignification stage. 

llaitt developed the fractional method of 
digestion as a solution to this problem. In the 
first stage, comparatively mild conditions aro 
employed sufficient to bring into solution those 
constituents of bamboo which aro easily acted 
upon by dilute alkali (NaOH, 10% of the air-dry 
wt. of bamboo ; cone., 2% ; 1 10°-120° ; 2 2£ hrs.). 
The dark-coloured compounds are removed at 
this stage and do not get a chance of being 
absorbed by the fibres of the pulp. In the second 
stage, the material is digested under more drastic 
conditions with stronger alkali {NaOH, 18% of 
the air-dry wt. of bamboo ; tone., (5 7%; J40°- 
160° ; 2 3 hrs.), in order to remove lignin. This 
fractional method results in a saving of alkali, 
and also in a higher yield of pulp which tan ho 
easily bleached to a good white shade, and is 
now generally adopted in most Indian factories. 
The same principle is adopted in the 1 cascade 
process * in which two or more digestions are given 
to each charge of bamboos, using the counterflow 
principle, in a battery of digesters (Titaghur Paper 
Mills, Cascade Procoss of Bamboo Digestion). 

TAIILK V 

SEMI COMMERCIAL PULPING TKS'JS ON BAMBOOS* 

(Two Htago dii'i'at.ioii according to Raitt) 

Un- Bloarhod 

bloftrhod pulp Kibro longth 

pulp (mm.) 

Species 

(Per oonfc. of nir- 

driod bamboos) Max. Min. Av. 


Bantbusa 


nrumlinavvn 

42 •« 

39 0 

4 05 

0 67 

2-73 

Dendroculam us 
strict ns 

■13 -r. 

40*1 

5-5 

1 -0 

3 *00 

M ft ocarina 
bambusoidvs 

45 -9 

11 S 

4 -75 

1 0 

2-72 

Ochlandra 
tra rancor ica 

4H-3 

45 -S 

9 0 

1 -0 

4-03 


Bamboo pulp is suitablo for preparing hotter 
grades of printing-paper. Paper prepared from 
bamboo pulp compares favourably with ordinary 
supcrealendercd and printing-paper. It is capable 
of standing considerable wear and tear, and retains 
its whiteness and brilliance for reasonably long 
periods. 

Papers containing pure bamboo pulp liavo been 
made without any difficulty, (lonerally bamboo 
pulp is used along with rag pulp, grass pulp or 
chemical pulp. Papers prepared from such mix- 
tures are reported to have superior opacity. Hie 
normal bamboo pulp content of Indian papers is 
about 60% (Mysore Paper Mills Co., 1946). 

Kraft pulp from bamboos is obtained by single 
stage digestion with a smaller proportion of alkali 
(Bhargava and Singh, Indian For. Bull ., AY ir 
Strict. UHL, No. 112, 1942). The paper produced 
compares favourably in strength with imported 
varieties. The Orient Paper Mills in Orissa specia- 
lize in the production of kraft paper and are 
ca]>able of producing 8,000 9,000 tons annually. 

Bamboo is not suited to the production of 
mechanical pulp. Mechanical pulp has been jho- 
duced from Bambnsa nutans , B. tulda and J)n\d- 
rocalamns slrictus. Papers from a mixture of 
70% of such mechanical pulp and 30% of ordinary 
pulp were weak in strength and unsatisfactory. 
However, since bamboo pulp, suitable for tho 
preparation of high class paper can he readily 
manufactured, it would not he economical to use 
it for cheaper grades. 

Tho possibilities of using bamboos for the 
production of rayon pulp arc under investi- 
gation. Wood pulp suitable for rayon manu- 
facture is made by tho sulphite process and con- 
tains 89 1-90 6% a cellulose and 0-09 0-13% 
ash, while bleached bamboo pulp for paper manu- 
facture usually contains 85% -cellulose and 1 
1-25% ash. Thus it has a lower a-cellulose content 
and a higher ash content, and is besides mostly 
manufactured by the alkali process ('Fable VI). 
Ochlandra. travancorica of Travancore, reported 
to yield pulp of superior quality, offers possi- 
bilities for use in rayon manufacture (Thoria, 
Indian Text. J., 1947^ 57, 536). 

PRODUCTION” 

The production of bamboo pulp increased from 
about 1,700 tons (5,000 tons of bamboos) in 1925 
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TABI.K Y r l 

a-CELM-I-OSK CONTENT OF H A M BOO I»UI/PS* 

(Por cent.) 


Dry Kuw jiittirrial Pulp 


UC -IVlhl- 


Yield of 

oc -Cellu- 

loso 

Ash 

pulp 

Iobo Ash 


Jlarnbusa arundinacea 

28*2 34 0 

2-3 

34 1 42 -4 

79 *9-86 *9 

0*5-1 *1 

Dendrocalamus strichis 

29 -2-39 *2 

3*8 5-0 

37 -2-45 *5 

78 *8 80 *5 

0*8 3 -1 

Ochhmdra travancorica 

33 -5 35 -9 

5*0 

37-0 42*8 

83 -5 92 *7 

0 *4 1 *3 


♦Nazir Ahmed and Kuril ik, ,/. set. indus/r. lies., 1913-44, 2, -70. 


to 5,000 ions in 1032 when a protective duty of 
Rs. 45 per ton was imposed on imported pulp. 
This resulted in rapid expansion of the industry 
and production of bamboo pulp advanced to over 
19,000 tons in ’30-37, and was nearly 33,000 tons 
just befoie the War (’39-45), and the protective 
duty was reduced to a minimum of Rs. 30 per ton 
in 1939. Since the beginning of the War, owing 
to the stoppage of imports, India has been 
obliged to depend upon her own resources 
of raw materials for paper-pulp, and this 
resulted in a phenomenal increase in production. 

I n '44-45, nearly 02,300 tons of bamboo pulp were 
manufactured. It is of interest to note that while 
the proportion of bamboo pulp to that of grass 
pulp produced in India was 3 : 2 just before the 
War, it became 0 : 2 in ’44-45. The jiroduction of 
the latter has remained stationary, and that of the 
former has risen to nearly twice the pro -war out- 
put. The present demand for bamboos for tho 
maximum output of existing paper factories in 
India amounts to about 210,000 tons per annum. 

Tho cost of bamboo delivered at factories de- 
pends upon several factors, such as the distance 
of tho factory from bamboo forests, the method 
of transport, and concessions. In 1931, the price 
varied from Rs. 27 to Rs. 40 per ton, and on an 
average, the cost per ton of air-dried bamboo for 
forest-centred mills was Rs. 30, and for market- 
centred mills, Rs. 40. This had gradually fallen 
to Rs. 15 17, and oven Rs. 12 per ton before the 
War. The present cost is reported to be Rs. 60 
or more por ton. 


Bamboo forests of moderate size are found in 
U.P. (Landsdowne, Kalagarh, Saharanpur, Jhansi 
and Banda divisions) and in Bhopal (near Budhni 
Railway Station). 

In Burma, Arakan, Tonasserim, and Tavoy 
and JVlergui regions, yield annually 700,300, 
307,000 and 654,000 tons respectively of bamboo 
(Indian Tariff Bd., Rep. Paper and Paper- 
pulp Tndustr., 1931, 42). 

During 1925-26 to 1929-30, bamboos used to 
bring in a more or less steady revenue of over 
Rs. IS lakhs per annum, and in recont years (’33- 
34 to ’43-41) about Rs. 15 lakhs per annum (Re- 
turn Statist. For. Adw. Br. India). Tlicso figures 
refer to British India only, and several Indian 
States also have large areas covered with bamboo. 
Tho revenue is by no moans the maximum that 
tlio bamboo forests in British India could yield. 
Thousands of acres have never boon worked, and 
thousands remain unworked every year. Kvon 
in those areas which are worked, millions of 
bamboos are left to rot. Tho population resident 
near bamboo forests is allowed bamboo for 
domestic use free or at nominal rates (Doogun, 
Indian For. Bee., New Series, Siiv., 1940, 2, No. 4). 

It is not possible to estimate either tho total 
quantity of bamboos eut, or their value, because 
of the practice of auctioning coops. Exploitation 
has been very severe during the War, on account 
of heavy demand for military purposes and 
consequent high prices. It is estimated that in 
’44-45, tho Government purchased bamboos w orth 
nearly Rs. 1 • 9 erores. 
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TABLE VII 

THE BAMBOO RESOURCES OF INDIA* 


Province or 

8 Into 

Division 

Predominant species 

Aoroago 

Annual 

supplies 

(Tons) 

Assam 

Oaohar, Sylhet ..... 

M elocanna bambusoidea, 
etc. 

113,000 
(Sylhet only) 

30,900 

Bengal 

Chittagong Hill Traots, Kasalong Reserve 

do. 

. 

100,000 

Bombay . 

Dangs (Surat.) . ‘ • • • 

Kanara ...... 

Dendrocalamus atrictua 
do. 

. 

10,000 

145,700 

Bihar . . . 

Palamau ...... 

do. 

121,600 

9,OOo 

(Vntrnl Provinces 

Raipur, Balaghat, Chanda, Nagpur, . 
Wardha, Sooni, Bhandara, Melghat, 
Niman, Betid, Bilaspur and 

Saugor. 

do. 

1,168,970 

27,546 

Madras • . 

Reckapalli hills (Upper Godavari), 

Papi Konda Roservo (Lower Godavari), 
Ramapuram Rango (Koilogol), . • 

Papanosam forests (Tiiinovolly) • . 

do. 

do. 

do. 

Ochlandra travancorica 

43,430 

25,000 

. 20,000 

20,957 

5,710 

17.000 

25.000 

Orissa • • • 

Sambalpur ...... 

Barpahar ...... 

Angul • 

Puri 

Ganjam ...... 

Dendrocalamua slrictus 
do. 
do. 

Bambuaa arundinacea 
Dendrocalamua atrichia 

65,988 

116,292 

160,361 

42,656 

23,000 

26,154 

24,271 

18,000 

3,000 

llydorabud 



do. 


25,000 

Travancore . . 


Ochlandra travancorica 

. 

25,000 

Mysore § . . 

. ....... 

Batnbusa arundinacea 
Detidrocalamus strictua 

. 

60,000 

50,000 


* Indian Tariff Bd. Writton & Oral Evidence, Paper and Papor-pulp Industr., 1939, 170 ; vide also Pearson, Indian For. liec., 
1912, 4, v; § Indian Tariff Bd. f Bep. Paper & Papor-pulp Industr., 1938, 11. 


BAMBUSA Nehreb. Ghamineae 

A genus of 70 sj>]>. of bamboos, distributed in 
eastern Asia, Africa and America. The species 
have underground rhizomes giving rise to tali 
hollow culms. These are usually clumpy and bear 
large leafless paniculate inflorescences. 26 species 
occur in India, mostly at 3000-7000', but a few 
such as B. balcooa , are restricted to the plains. 

These are tall bamboos, usually 40-60' in height. 
B. brandisii Munro reaches a height of 125' or even 
more. But B. nann Roxb. is hardly 6-10' in 
height and it makes good hedges. The culms of 
these bamboos are generally smooth, hut Ihosc of 
B. arundinacea and B. spirwm Roxb. are spiny. 

B. arundinacea Willd. The Thorny Bamboo 

1). E. P., I, 390 ; Gamble, Ann. B . hot. Odn 
Calcutta, 1896, 7 , 51, Pi. 48 ; & PI. XXIII, 1. 


Sans.- Vansh ; Hind., Mar. & Guj.~ Bans ; 
B EHG.- ~Ketua, leutuasi ; Tkl. — Bongu-veduru , 
penle-veduru ; Tam. & Mal.~ Mungil ; Kan.— 
Biduru ; Assam — Kotoha ; Burma —Kyakuiua. 

A tall, thorny bamboo, with a thick central root- 
stock, bearing bright green shining culms, 80-100' 
high and up to 6-7" in diameter. It generally 
flowers gregariously, once in about 30 years. 'The 
clumps then die out, after producing an abundant 
crop of grains. 

The species is wild throughout the greater part 
of the country, especially in the hill forests ofwes* 
tern and southern India, ascending up to 3000' 
on the Nilgiris. It occurs in the warmer parts of 
Ceylon and Burma, and is wild oil the Pegu and the 
Martaban hills. It is also grown in other parts 
of India. The species grows rapidly (about V 8" 
per day). 
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Tln\ bamboo makes a close, almost impenetrable 
Invite, on account of its interlacing thorny branch 
lets. Its croofced and knotty culms render it a 
second class bamboo, its chief use bring for floating 
heavy timber and for structural purposes. Split 
culms are used for mat-making basket work, etc. 

Tt yields paper pulp of good quality. Tahasher 
occurs in the hollows of its culms. Its grains an* 
eaten during famines. The husked grain eontains : 
water, 1 I • o ; sta rch. 73* 7 ; albuminoids. ll*K;oil, 
(Mi; fibre. 1*7; and ash, I * 2% (Lisboa, 1 3N). 
Young shoots are pickled or made into curries. 
Its loaves and twigs are used as fodder and are 
largely consumed by elephants and rattle. 

The young shoots contain a cyanogci.ot ic gluco- 
sidc and are poisonous. 'The glucoside is hydrolysed 
by an enzyme, also present in the shoots, when they 
arc cut into pieces and soaked in water (.Bagcbi 
ami Ganguli, Indian mcd. (laz., I 043, 78 , -41 ).* 
One quarter of an ounce of raw shoots or a slightly 
laigcr amount of insufficient ly cooked shoots can 
cause death. The young shoots eontain 0*03% of 
IIGX (Gliose, Gliose Ghopra, Arch. Rhann.. 
Her/.. IP3H, 276 , •?;“> I ) and an* lethal to mosquito 
larva* (Chopra. Badhawar & Nayar, J. Btnnhatf 
nat. Hist. Sac.. 1041, 42 . 

Attempts have been made to obtain erosses with 
sugarcane at tin* Coimbatore Sugarcane Experi- 
mental Station ( Venkataraman, Indian Far.. 
l‘>3<), 65 . If Mi; ride Saccharunt ojfici nannn). 

The leaves an* reported to be* given to horses as 
a remedy for coughs and colds. 

B. balcooa Boxb. 

I). K. I*., T. 391 ; (iambic, loc. cit., 40. pi. :ps. 

Bk.\(J. Rain ha ; Assam- Bhalnka. 

A fall bamboo with long dull, greyish green 
culms. r»n 70' high, and IP I 9*7" in diameter, 
occurring in Assam. Bengal and Bihar. 

When seasoned by immersion in water, it be- 
comes very durable and insect -resistant. Tt is 
the best Bengal species for building purposes. 

B. polymorpha Munro 

I). K. I\. r. 392 : damble, Jnc. cif ., 3«, PI. 34. 

Bkno. Jama befna ; Assam — Rclna. 

A large evergreen bamboo, with grey to greyish- 
green culms, 50 SO' high. IP 4-0 -7" in diameter, 
occurring in the mixed forests of cast Bengal, 


Assam and Burma. In Burma, it is a popular 
bamboo for roofing and flooring. 

B. tulda Roxb. 

1). K. 1\, T, 393 ; Gamble, loc. c/7., 30, 1*1. 20. 

Hind. - Pcka ; Being.— Tulda ; Sajntal- Mal\ 

An evergreen or deeiduous, gregarious bamboo, 
with green or greyish-green culms, 20-70' high, 
and 2*2 4*4" in diameter, very common in Assam, 
Bengal a? id in the Kill forests of Northern Cirears. 
Tt ext ends eastwards to Burma. 

This is one of the most- useful bamboos. It is 
seasoned by immersing it in water, when it be- 
comes insect -resist nut. It is largely used in cons- 
tructions, mat-making, basket-work, etc. The 
young shoots are pickled and eaten. 

B . (nidi a from the U. S. A. was found to yield 
4tP0% of unbleached pulp, or 13*0% of bleached 
pulp containing a-9.*P(i% cellulose. J( is suitable 
for the manufacture of good quality paper and 
also rayon (Lan, ('hem. Abxtr.. 1041,35, 0444). 

B. vulgaris Schrad. Tins Golden Bamboo 

I). K. P., T. 301; Gamble, (oc. cit.. 43, Pi. 40. 

B F»; xo. Hast n i ha tt* ; M ah. A ala la ; Ta m - 
Panm n nt/il. 

A moderate-sized bamboo, 20-50' high, and 
2*2 4 * 4" in diameter, with yellow or green-sf riped 
culms, growing separate from one another. It 
occurs wild in the warmer parts of India, Burma, 
Ceylon and Malaya. In Ceylon, it is a valuable 
species much used for scaffolding, looting, etc. 

R. rnftjaris var. ,s triala Gamble is an ornamental 
variety. 

Banana, see Musa 

Banyan, see Ficus benghalensis 

Baobab, see Adansonia digitata 

Barbados Pride , see Caesalpinia pulcherrima 

Barberries, see Berberis 

BARIUM MINERALS 

Barium occurs in nature mostly as barite 
(sulphate) or witherite (carbonate), and occasio- 
nally in small amounts as an impurity, or as a 
replacing element in a few silicates, manganese- 
bearing minerals, felspar, etc, 
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Barite nr barytes (Ba(), (>5*7% ; sj). gr., 4*3 
4-(> ; H., .4) is popularly known as heavy spar. In 
the (!cdcd Dists. it is nailed mutjijn rat/i (Telugu), 
because the powdered mineral is used to draw 
patterns on the floors and thresholds of Hindu 
houses in southern India. Barite is heavier than 
most noil-metallic minerals, and its medium re- 
fractive index is 1*038. It crystallizes in 
orthorhombic system and may assume massive, 
granular, columnar, stalactitic or clustered forms. 
The colour is generally white, grey or yellow, but 
occasionally perfectly transparent mid optically 
clear pieces have been obtained. 

VVi thorite (Ba(), 77*7% ; sp. gt\, 4*3 ; 11., 3 -5) 
also crystallizes in orthorhombic system and 
occurs in massive, granular and columnar forms. 
No deposits of this mineral have been found in 
India. 

Barite occurs generally as veins filling fault 
pianos, joint planes and fissures, or as a replace- 
ment of country rocks. It may also occur as a 
residual material derived from rocks containing 
it., [t. is not uncommonly found as a gangue 
mineral associated with quartz in metalliferous 
veins. Fairly thick veins and lenses are formed as a 
result of replacement of limestones and dolomites. 
By far the most- important occurrences are veins 
of hydrothermal origin, hut it is possible that 
some veins may base been formed by meteoric 
(surface) waters. 

DiSTiummoN 

((■oulson, Meni.grol. Sure. India, 1031,64, IT. F) 

Tn India, the principal workable deposits of 
barite occur in the Ceded Dists. (Madras), and 
in Rajput, ana. 

Baluchistan : Occurrences of barite are known in 
several places in Kalat and Las Bela States in 
Cretaceous and Eocene strata. 

Bihar and Eastern States : Some veins associated 
with galena are found to run east-west through 
Nilwai (23 ( 2.T : 8f>°27'), Bahea (23°23' : S5 f 30') and 
Bongaihera (23°3 / : 85°3l '), some 14 miles east of 
Ranchi, in ltanchi dist. 

Replacement, veins are found along two parallel 
zones dipping steeply to the south-east, half 
a milo south-west, of Kulpotka (22°22' : 85°G') near 
Saraikcla station on the Bengal Nagpur Railway 
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in Singhhhum dist. The southern zone* contains 
ramifying veins in an area 500 yards 150 yards. 
The veins wen* worked in ’27 28 producing about 
2 tons per day. The northern zone Mas too poor 
to Ik* worked profitably. 

A vein of barite was discovered and opciud up 
in 1031. a litt h* to the cast of Khatangtoln (22 22': 
85 4') near the eastern border of (hingpur State. 
The vein was 3' thick, in mica -schists striking 
NW.-SE. for over 100\ An occurrence has hern 
recorded in tin* village of Malt hole (23 20' : SO 20') 
in the Ranchkot Raj Estate in Manbhum dist. 
r riie mineral is said to he associated w i 1 1 1 silicate 
minerals of rare earths. 

Burma : Workable deposits of barite occur in Hie 
Northern Shan States, Amherst . Mandalay and 
Kyaukse (lists. The Azinlaung hill. 15 miles south 
of Milan (I0°u' : 08°24') in Amherst, dist. shows 
numerous veins in limestone. Other deposits (Kan- 
in the neighbourhood, in the Ooteetnung on the 
Thailand border, and in the Yethewa. 'fichinc and 
Tilloun areas in the smith-central part of the same 
dist rict. 

A 7' thick vein of barite occurs at Taunggaiing 
in Mandalay dist. Another vein is found in tin* 
IMateau Limestone south of Loi Kyaklaw. At 
Bawdwin. in Tawng J\*ng State*, four marly 
]>arallel veins are present, with the width varying 
between l # and 3'. The country rock at the side* 
contained some disseminated material. The mine lal 
was massive and the* deposits wen* estimated b\ 
the Burma Corpora! ion Ltd., to he able to yield 
20.000 tons of barite. 

Tn the Southern Shan States, barite is fairly 
common near Mawson (20°57 ' : OG c, 47') wlien* it 
is usually found as veins associated with quartz. 

Central India : Barite associated with an equal 
amount of quartz occurs in a vein in Bundclkhand 
gneiss near Surajpura village (24°44' : 70 11') close 
to the Chakrata hill, about 40 miles from Man 
Ranipur on the (4.1 . l\ Railway. The vein is over 
2 furlongs and sometimes more than 8' thick. Jt 
has been estimated that- about. 12,000 tons of 
barite can easily be won from this deposit up to 
a depth of Hi' (Du hey. Trans. Indian ceram. Soc.. 
1042. 1, 108). A few other veins arc also noted in 
the neighbouring village of Nygaon. These occur- 
rences are in Orchha State. 
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Central Provinces : Barito is found as a minor 
constituent of copper- bearing veins of Sleomanabad 
(23°38' : 80°15') in Jubbulpore (list., striking NNW. 
in Archaean doloinitic limestones. Some 16 tons of 
this mineral are said to have been tried in paint 
works in Calcutta in 1904. In 1939, there was a 
production of 212 tons of barite from Jubbulpore 
dist. 

A workable fissure vein and several lenticular, 
pockets of barite occur in doloinitic country rocks 
near Bhatagaon village, about 7 miles NE. of Newar 
railway station in Jubbulpore dist. It is estimated 
t hat the deposit can yield from its exposures about 
50,000 tons of barite (Deb. Calcutta Geogr. Rev. t 
1942, 4 , 172). 

Kashmir : Thin veins of barite traverse the (h eat 
Limestone formation of Riasi dist., especially near 
Jangalgali Pass, and Kheri Kot. The mineral is 
locally called chitta surma. 

Madras : In Cuddapah dist. (Pi. XXV, 1), veins 
up to 3' in thickness are known to occur in several 
places 2J-1 miles south-west of Mittamidapalle 
(I4°20': 78°44 / ). Within a two-mile radius of 

Chimalpenta (14°20' : 78°30') several deposits are 
present in the Tummaluru reserved forest. A few 
good occurrences are known around Uppalapalle 
(14°26' : 78°32'), and also about \ mile north-west 
of Rajupalem (14°2f/ : 78°31'). 

Several deposits occur near Karnapapayapalle 
(14°32' : 78°5 / ), Lppatla (14°20' : 78°1 1'). Midipenta 
(14°29 # : 7S°19'), Kottapalle (14°22' : 78°22') and 
Nandipalle (14°23' : 78°25') . Most of the occur- 
rences are fissure fillings in doloinitic limestones or 
traps intrusive into them. The Kottapalle occur- 
rences are important as some veins are over 1*5 
miles long. 

The chief deposits of Anantapur dist, are near 
Norijamupalle (14°33 / : 78°1'), Madugupallc (14°43': 
77°54'), Dosalcdu (14°47' : 77*55'), Mutssukotii 
(14°51' : 77°53') and Chaiulana (15°5' : 77°19'), 
all in Tadpatri taluk. A vein in the first locality 
was opened up in a few places, showing that it 
is over 200 yards long and 4' thick. The best 
deposit at Mutssukota is situated a mile and three 
quarters WSW. of the village, the vein being over 
100 yards long and up to 30' wide. Other deposits 
occur in this district at. Venkatampalle (14°48': 
77°50') in Anantpur taluk, Krishtipadu (15°4' 
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77°47') in Gouty taluk, and Mudigubba (14°2r : 
77°59') in Kadiri taluk. 

There are numerous occurrences of barite in 
Kurnool dist., the most important ones being in 
Dhono taluk. Those in the neighbourhood of 
Balapalapallo (15°28' : 78"7') are the best known 
and the most productive. Others worth mention- 
ing are near Hussainpuram (15° 14' : 77°50'), Rama- 
puram (15°17 / : 77°52'), Valasala (15°24' : 77°59'), 
Kahimanpuram (15°24' : 78^3'), GattiinanikondH 
(15 u 32' : 78°H') and Janapalachoruvu (15 c 28' : 
79°9'). 

An interesting oeeurronco is near Alangayam 
(12°37' : 78°45') in North Arcotdist. The two low 
hills south of the village consist largely of a net- 
work of veins of a mixture of barite and quartz 
traversing porphyritic gneiss. Some of t he veins 
have been traced to a length of some 7 miles. They 
vary in thickness from mero stringers to dyke-like 
masses several feet across. The proportion of the 
mineral in the rock is said to bo about 30%. 

Punjab Stales : A discontinuous vein of barite 
occurs in the Simla hills (30°59' : 77°1') two miles 
ESE. of Subathu. The vein is about 4' thick 
and occurs along a fault zone for a length of 
about a milo. 

Rajpatana : Several deposits occur in A I war 
State (Roy, Rec. geol. Surv. India , 1922, 54 238). 
Tito chief localities are Blink liora (27' 32' : 70 30' ) 
about 2J miles south of Alwar city ; damrauli 
(27"9' : 76°40'), 7 miles SSE. of Rajgarh railway 
station; Sainpuri (27“44' : 70°38') about 3| miles 
N. by E. of Parisal railway station. Tho barite 
occurs as veins travorsing tho Alwar quartzites of 
tlio Delhi system. Tho Sainpuri vein is tho most 
important, being over 110' long and 15' thick, 
in 1930, there was production of 40 tons of 
barite from Jaipur State. 

Mining and preparation 

Veins of barito are generally irregular, the length 
and downward extension being much greater than 
their thickness. If tho veins happen to follow bod- 
ding planes or joint pianos, they are more regular 
and tabular in shape. 

Practically all the barito so far produced in 
India has come from open-cast quarries, as tho 
workings are shallow. Very little machinery is 
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used in the mines, and the workings generally follow 
the veins and aro dovoloped as long trenches to 
a depth of 30-35' from the surface. The veins 
aro excavated witli pick and crowbar, and blasting 
may be resorted to where necessary. The mineral 
is broken up and sorted at tho surface into different 
grades. The crust or film of iron stain adhering 
to the lumps is removed by chipping if the lumps 
aro otherwise of good quality. 

Practically no crushing and concentration is 
done in India, since all the material mined is good 
Jump ore. In western countries, tho ore is crushed 
and concentrated by jigs and tables, or by* the wet 
method. Sometimes it is easy to remove limonite 
coatings and inclusions of pyrito by roasting the 
ore and passing it through a high intensity magnetic 
separator. If tho stains are in tho form of very 
thin films adhering to the cracks and joints in the 
lumps, they can be removed satisfactorily by 
washing tho crushed material (10 mesh) with 
dilute sulphuric acid. Froth flotation is said to be 
successful in removing associated impurities. 

Barite of a pure white colour (first grade) is 
required for making white paints. Off-colour mate- 
rial (second grade) can bo used in coloured 
paints and as a filler for various purposos. Tho 
general specification for tho mineral is that it should 
contain not lass than 05% of BaS0 4 , and a maxi- 
mum of 1% Fe a O a . Barite used in glass-industry 
must contain at least 90% of BaS0 4 and less 
than 0-1% FOjjO-j. 

According to Mr. B. S. Sanjcova Hoddi of the 
South Indian Mining Co., Botamcherla, tho follow- 
ing aro tho prices per ton of barite, f.o.r., nearest 
railway station in the Coded J lists. : — 


Pro-war 

Present 


Hs. 

its. 

First grndo, white 1 , lump 

30 

00 

Socnnel grado, off-colour, lump 

10 

18 

First grado, white, ground (300 mesh) . 

05 

1 25 

iSevond grade, off-colour, ground 
(300 mesh) .... 

30 

SO 

The largost singlo uso of barite 

is in tho 

maim- 


facturo of the paint pigment, lithopnno, which 
consists of nearly 30% zinc sulphide and 70% 
barium sulphate. Being a heavy and inert subs- 
tance, barite is used in the paint industry as an 
extender, and in paper and rubber industries as a 


filler. It is generally usod in heavy paper, card 
board, playing cards, etc. As a filler it figuros 
in gramophono records, artificial ivory, linoleum, 
rubber plastics, printer's inks, toxtiles, soap, etc. 
The glass and ceramic industries uso barite, 
barium being a constituent in certain typos of 
optical glass. X-ray tubes are sometimes encased 
in a cover containing barite, while plaster contain- 
ing the mineral is used to cover walls of rooms 
in which X-ray sets aro housed. In recent years, 
barite lias boon usod as an ingredient of heavy 
drilling nnids employed in oil-well drilling. 

The soluble salts of barium aro highly poisonous. 
Barium nitrate is employed in pyrotechnics. Pre- 
cipitated barium sulphate (blanc fixe) is used in 
paints, and as an indicator in X-ray photography. 
Tho metal can bo prepared by reduction of the 
oxide by aluminium. Barium alloys find uso mainly 
in tho wireless industry. Tho sulphido obtained 
by the reduction of the sulphate servos as raw mate- 
rial for the manufacture of barium chemicals. 

Prior to 1918 there appears to have been practi- 
cally no production of barite in India. Since then 
there lias boon a stoady production of some 5,000 
tons a year. An increase to 15,089 tons took place 
in 1937. 

AVEHAGE ANNUAL JNUIAN I’KOD U CTION , AND 
IMPOSTS OF BAH1TE 


in 



Tot 

al 

1 mporl m* 

cptinqiien- 

Mad- 

Raj - 

Proeluct ion 



nium 

ras 

putami 





ending 

(Tons) 

('Pons) 

(Tons) 

(Its.) 

('Pons) 

(IU) 

’28 

037 

1,530 

2, 170 

15,540 1 

,030 

82,885 

’33 

3,080 

073 

1,034 

37,270 3 

1,350 1, 

,84,120 

*38 

7,242 

338 

7,037 

32,008 1 

,308 

70,385 

’43 

13,280 

710 

14,302 

1,04,715 

134 

13,408 

In ’44 

13,507 

1,111 

15,290 

1.70,358 

38 

0,825 

’45 

22,703 

1,015 



3 

1,357 


* For tho financial yoar e nding in March. 

The Value of Indian production given in the 
table corresponds to tho price of ungraded baryte 
ex mines. The imported product is of superior 
quality and is usually employed in paint and paper 
industios. * 

Tho world production of barite is of tho ordor of 
809,000 tons per yoar, tho share of India in this 
being only 1 per cent. Tho chief producers are 
Germany, U. S. A., Great Britain, U. S. S. R., 
Italy, Greoce and France. 
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Indian deposits of harilo aro fairly extensive, 
especially in the Ceded Dists. Though no esti- 
mates have been made of reserves even in 
restricted areas, if is believed that the deposits 
are large enough to meet t iio domestic demand for 
many years. The workings are all very shallow 
and production is capable of expansion. The 
demand is mainly for paints and oil-well drilling. 

The paint industry takes mostly the host grade 
white material. It should he possible to utilize 
the off-colour material for the preparation of 
barium compounds. 

BARLERIA Linn. Acaktiiacka « 

The genus comprises approximately 180 species 
of undershrubs or shrubs, distributed in the warmer 
parts of the world. Of these about .‘10 species 
occur in India. 

The following arc considered medicinal : B. buxi- 
Jolia Linn., B. com tallica Net's, B. crista la Linn., 

B. long i Jo I iff Linn . B. prion it is ami B. strigosa 
Willd. (ride Hama Rao, .*104). Hie leaves and 
roots are used for cough and in inflammations. 

Several species bear handsome flowers and are 
cultivated as ornamental hedge-plants : B. gibsoirii 
Dal/,.. B. lujndina Lindl., B . wonlanu Nees, 

B. nod {flora Linn., B. polytricha Wall, and B. 
prionilis. They are readily propagated by cuttings. 

B. prionitis Linn. 

J). H. 1\. I. too ; FI Hr. Tnd.,IV, 4Hj>;pl. XXIV, 1. 

Sans. Karunia ; Hind. — Jldnti , ka Isa ray a ; 
Bend. Kant a jali ; Mar - Pivali Lon inti ; Ouj.— 
Kanlashdio ; Tel .— JMullu goranta ; Tam. & Mal. 

— Shammuli ; Kan.— Afvllu goranta . 

A spiny shrub, reaching a height of 2-5'. It 
flowers in the cold season and bear** orange-yellow 
or cream-coloured flowers. It is commonly grown 
as a low hedge-plant and is found throughout the 
hotter parts of India, Burma and Malaya, and 
extends westwards to tropical and South Africa. 

The juice, of the leaves is slightly bitter and acid. 

It. is generally administered in a little honey or 
sugar in catarrhal a fleet ions of children which 
are accompanied by fever and much phlegm. 

A paste of the roots is applied to boils and glandular 
swellings (I)ymoek, Warden & Hooper. Ill, 

43). The leaves are also chewed to relieve tooth 
aeho. . 


ok in dm BARRINGTONIA 

Tin 1 plant, in said ti • lx 1 rich in potassium ( Wcluncr, 

II. 1144). 

Barley, see Hordeum vulgare 

BARRINGTONIA F orst . Leo y ti i id ace a e 

A genus of evergreen trees or shrubs, including 
some 45 species, distributed from tropical Africa 
to Formosa, Polynesia and northern Australia. 
Many of them are common in mangrove swamps. 
9 species are found in Jndia. 

The seeds and bark of some specie's contain 
saponin and are used as fish poison and in medicine. 

B. acutangula tiaertn. 

D. E. 1\, T, 401; FI. Br. Ind.,.11, 508; Bcd- 
dome, FI. 204. 

If in d . — In ga r ; B en a .— H i jal ; Mar . — d’imir ; 
Tel. — Kadapa; Kan . — Hole hturu ; Berm. — Kyavi . 

A moderate-sized evergreen free, reaching a 
height of 30 40' and a girth of 0\ with a rough 
dark-brown bark about 0- 5" in thickness. 

The tree is fairly common in sub-1 fimalayan 
tracts, east of the Jumna, in Bihar, Orissa, Bengal, 
Assam, the (Vntral Provinces and south India ; 
also in Ceylon and Burma. It prefers moist 
situations, but is not found in mangrove forests. 

Its tender leaves are edible (Pfleidrer, 03). The 
bark, root, and seeds are reported to be employed 
as fish poison. They probably contain saponin 
(l)ymock. Warden & Hooper, II. 18). The 
powdered seeds in doses of a few grains are given 
to children as an expectorant, and emetic. The 
leaves and roots are bitter tonics (Kanny Lull 
Dey, 44). 

The bark contains 10% tannin, and is reported 
to be used as a tan in Burma (Indian For. Leaf . , 
No. 72, 1944, 5). 

The wood is pinkish to reddish-grey, sometimes 
nearly white towards the outside of the log, and 
heart wood is not distinct. The wood is soft, 
moderately strong and fairly durable. It seasons 
well, but is liable to warp. It is a light wood 
(sj). gr., 0*58 ; air-dry wt., 37 lb. per e. ft.), easy to 
saw and work by band, and machines and finishes 
to a dull smooth surface. It is used for boat-building 
and in cabinet work (Fearson and Brown, II, 
5(i3). The calorific value of moisture-free sap- 
wood (ash, 2*95%) is 5078 cals. (Indian For. Bull , 
New Series, No. 79, 1932, 12). 
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B. asiatica (Linn.) Kurz Nyn. B. speciosa Foist . 

1). K. I\, I, 403; FI. Br. Ind., El, 507; PL 

XXVI, 1. 

Sinc3jiale.se- Mudilla. 

An evergreen tree, 30-50' high, usually found 
on sandy beaches and distributed from Ceylon and 
the Andamans t o the Malay Peninsula and Aus- 
tralia. 

The bark and fruits after being pulped are used 
to stupefy tish to rapture them. The insecticidal 
potency of a sample of bark from Australia 
was found to be very low (Knv Bull., 1040, 170). 

in spite of its use as a fish poison, the fruit is 
reported to be eat en in Fndo-China. This is possible 
when it. is properly cooked so as to destroy or re- 
move saponins (Burkill, I. 304). 

The wood is pale, and soft. It is suitable for 
floats, but is not dura le (Lewis. 104). 

B. racemosa Roxb. Nyn. B. race mom Blumo 

I). K. I\, I, 402 ; FI. Br. End., LI, 507. 

Endian names from Sans. Sawudraphala. 

A moderate-sized even green tree, with drooping 
branches, found in the West Coast of India from 
Koukan southwards, the Nundarbans, Assam, 
and the Andaman islands. The ovoid fruit is 
2-2*5" in length. The seeds about 1" in length 
are rich in starch. 

The lender leaves are said to he eaten in eastern 
Malaysia ( Burkill. 1,300). The primitive tribes 
of Malaya are reported to extract starch from the 
seeds for use as food (Xar Bull., foe. cit.). 

A sample of hark from Truva.ii core was found 
to contain tannin, l#% (Indian For. LcaJI ., loc. 
cit.). The seeds and the bark are used as fish 
poison. In the Phillippines. the fruit is also used 
to poison wild pigs (Burkill. loc. cit.). The fruit, 
the seeds and the root are said to be medicinal. 

The alcoholic and cold and warm aqueous 
extracts of bark are toxic to citrus aphis (pio- 
bably ToxopUra anrantii Bov.) at concentrations 
representing 2 -2*5% of bark. The bulk of 
the toxic principles are found in the resin fraction. 
But B. raennom is not likely to replace the more 
potent insecticides of the denis class ( K nr Bull., 
loc. cit.). 

The wood is white and soft, and is not of much 
use except as firewood ((Iambic, 353). 


Basalt, see Building Stones 

BASELLA Linn. Basellaceae 

Includes only one specie's, found throughout the 
Old World tropics. 

B. rubra Linn. Indian SriNAcn 

1). E. P., I, 403 ; FI. Br. Ind., V, 20. 

Hind., Bkno., & Mar. Poi ; TeIi. — Bat sat a ; 
Kan. Ramie ; Mal. Basala. 

A perennial twining herb, with leaves up to 5" 
by 3". They are bioadly ovate, and pointed at 
the apex, 'flic young stems and leaves are mar- 
kedly fleshy. 

B. alba and B. cordifolia have been described as 
distinct species, but are generally considered to be 
only varieties of B. rubra. 

The plant is grown as a pot-herb in almost every 
part of India, except the hills. The red-lea veil and 
green -leaved varieties arc equally common in Bengal, 
Assam and south Tndia, w hile the green-li aved ones 
are found more often in the United Provinces and 
tin* Punjab. The plants can be raised either from 
seeds, or from root or stem cuttings, and a spacing 
of 3' is given between them. They are often made 
to grow on stakes and are ready Tor picking 
in HO 00 days. 

The tender stems and leaves make a very whole- 
some spinach, 'flic plant is reported to contain : 
protein, 1 *2 ; calcium, 0*15%; iron, 1*4 mg.; 
vitamin A, 3.250 F.U. ; vitamin B x , 40 I.U. ; 
vitamin B 2 . 10 Sherman U./IOOg. (Corpn. Calcutta, 
Food Values of Common Indian Food-st uffs, 
1043, 4 ; cf. Chosl, and (Julia, Indian J. wed. 
Res.. 1033, 21 , 447). 

The colouring matt er of the red variety is report cd 
to have been used in China as a dye for official 
seals as well as for rouge. It can serve for colour- 
ing jellies, but it is not considered good to use much 
of it. The addition of a Jittle lime juice brightci s 
the colour. The ripe fruits of some races contain 
a. dec]) violet colouring matter which is si metimes 
used for colouring food, etc. 

The pulped or bruised leaves, oil account of the 
presence of mucilage, are used as poultice. 
The juice of leaves is prescribed in eases of 
const ij ait ion, particularly in children am! piognont 
women (Burkill, T, 307), and in urticaria, 
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BASSORA GUM 
Basil, hoc Ocimum 

Bassia Koenig ex Linn., see Madhuca 

BASSORA GUM 

This is also known as Katira gum, and includes 
several varieties of gums which have properties 
similar to tho.se of gum tragacanth. They swell 
up in water absorbing largo quantities, but 
do not dissolve in it. The principal species which 
yield bassora gum according to Trotter (1040, 284) 
are : Cochlospermnm gossypium, Sal mat ia ma la- 
bor ica (syn. Bonibax malabaricum) and Sir radio 
nrens. The gum of the last spoeios is of impor- 
tance and is known in trade as karaya gum. 

BAUHINIA Linn. Lkgfmjnosah 

A genus of 250 species of trees, shrubs and climbers 
distributed throughout tropical regions. Nearly 40 
species occur in India. 

A few species yield tannin, e.g. B. nadabariea , 
B. raremoua Lam., B. vahlii and B. purpurea. 
Fibre of local interest is obtained from the barks 
of B. a nguina Roxb., B. macrostacJiya \\ all., 
B. race mono , B. tome atom Linn., and B. vahlii. B. 
racnno-sa, B. return and B raricgala also yield gum. 
The wood of Bauhinia spp. is not of much value. 

Some species such as B. acuminata Linn, and 
B. raricgala are cultivated as ornamental plants 
on account of their flowers. 

B. malabarica Roxb. 

I). K. I\, 1, 420 ; V. I\, 120 ; FI. Br. Lid., II, 277. 

Hind. --Audi, amhwa ; Benu. Kanuai ; Tel. — 
Pulishinta. 

A medium-sized, bushy deciduous treo, occurring 
in sub- Himalayan tracts, in Bengal, Assam, south 
India and Burma. 

Its bark contains 0-12% of tannin (Indian For. 
Lcajl No. 72, 1044, 5). It imparts a red colour to 
leather and is not of much value as a tan (Burkill, 
I, 300). 

Young shoots and leavos aro reported to 
bo acrid, but* aro eaten in Burma and in tiio Ivonkan. 
The tree is said to givo good fodder for cattle 
(Indian For., 1040. 66, 14). 

Tho wood is reddish-brown, moderatoly hard and 
fairly straight -grained (air-dry wt., 43 lb. per c. ft.) 
but is rarely used (Poarson and Brown, I, 418). 


B. purpurea Linn. 

I) E. 1\ I, 421 ; C. P., 120; FI. Br. Ind., II, 
284 ; Kirt. & Basil, PI. 366. 

Hind. Khairwal ; Beno. & Mar. — Deva or ralcia 
hanchan ; Tel. — Kanchanam ; Tam.* Mandari. 

A modorato-sizod ornamental evergreen tree* 
with pink flowers, distributed in sub-Himalayan 
tracts, rising to 4,000', also in Assam, Khasi Hills, 
Chittagong and the wostorn Peninsula. 

Tho tree yields gum. Tho bark is reported to 
contain tannin. The leaves are used as fodder, 
and tho flower buds are reported to bo usod as pot- 
herb. 

The seeds contain 15% of a non-drying oil (sp. 
gr./30°, 0*015 ; w D 30 °, 1*467; sap. val., 203 ; iod. 
val., S 5*5. Kafuku and Hata, Chan. Abulr ., 1933, 

27, 202; 1934, 28, 5266). 

The wood is greyish brown, moderately soft and 
light (air-dry wt., 36 lb. per e. ft.), and is liable 
to attack by wood-borers and white ants. It is 
used for agricultural implements and is suitable 
for scantlings and rafters in inferior construction 
work (Pearson and Brown, T, 423). 

B. retusa Roxb. 

I). E. P., T, 423 ; C. I\, 121 ; FI. Br. Ind., II, 
27!) ; Kirt, & Basu, PJ. 364. 

Hind. Santa ; Tel.— Nirpa . 

A medium-sized deciduous tree, distributed in 
tho north-western Himalayas aseonding to 4,500' in 
tho forests of Siwaliks, Oudh, Orissa, Northern 
(dinars and the Central Provinces. 

Tho plant yields a gum, locally known as n enda- 
gond, resembling gum arabic. It used to bo collected 
in the forests of Delira Dun and Saha ran] >ur to 
moot local demand for sizing cloth and paper, 
and for water-prooling torraeed roofs. It is somo- 
timos eaten by the ])oorer classes. It may be used 
as a binder in the manufacture of charcoal briquettes 
(Trotter, 1940, 285 ; Dunstan, Agric. Ledger , 1900, 

7, ns). 

The wood, about tho best of the Bank in in species, 
is reddish brown, heavy and narrowly intorlocked- 
grained (air-dry wt., 45 lb per o. ft.). It could be 
used for rafters, scantlings and posts (Pearson and 
Brown, I, 421). 

The calorific value of moisture-free hoartwood 
(ash, 3*25%) is 5,027 cals. (Indian For . Bull., Nav 
Series , No. 79, 1932, 12). 
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B. vahlii Wight & Arn. 

D. E. P., I, 424 ; C. P. # 121 : FI. Br. Ind., II, 279 ; 
PI. XXIV, 3. 

Hind . — Maljan ; Beng. — 8 Hhar ; Mar. — Cham - 
hul\ Tel. — Adda . 

A gigantic climber and one of the most abundant 
of Indian climbing Bauhinia spp. It is distributed 
in the sub-Himalayan region ascending to 3,000', 
also in Assam, C. I\, Bihar and Tenassorim. 

The fibre from the inner bark is used for making 
ropes for domestic purposes. The outer bark 
yields 17% tannin, and 19% non-tans. The stem 
contains 8% tannin ( Indian For . Leafl ., loc. cit.). 
The stem produces a tan which penetrates hides 
quickly and produces a soft, pale, cream-coloured 
leather. The tannin is present in the cementing 
material between the fibres and has to be combed 
out to make it marketable (Burkill, I, 312). 

The soods are oaton, raw or fried. Whon ripe, 
they taste liko cashew nuts. The leaves are used 
for thatching and for making umbrellas, etc. 
(Trotter, loc . cit ., 305). 

B. variegata Linn. 

D. E. 1\, I, 425 ; C. P., 121 ; FI. Br. Ind., II, 284 ; 
PI. XXIV, 2. 

Hind. & Mar. — Knchnar ; Tam. — Seyapn-man- 
chori ; Kan. — Kanchwala . 

A medium-sized tree, flowering during the hot 
season, distributed in the sub-Himalayan tract 
from the Indus oast -wards, also in dry forests 
over eastern, central and south India, and in Burma. 

TJio tree yields a gum similar to cherry gum. 
Its hark is reported to be used in dyoing to obtain 
various fast shades of brown (Do, 13). The leaves 
and buds are edible. The plant is said to yield 
good fodder for cattle (Indian For., loc. cit.). 

The bark is described as astringent, alterative, 
tonic, and useful in seorfulla, skin diseases and ulcers 
(Kanny Ball l)oy, 45). 

Tho seeds consist of 20% ondocarp, and 80% 
kernels. They yield 10-5% of a pale yellow fatty 
oil on extraction with potroleum ether, but only 
about 6-1% when expressed in a hydraulic press. 
Tho pressed oil has tho following constants : sp. 
gr. /30°, 0- 921 ; * 460 ; sap. val., 211*0; ioj. 

val., 913 (Puniamhckar and Krishna, J. Indian 
chem . Soc., 1940, 17, 96). 


The wood is groyish brown and moderately hard 
(air-dry wfc., 44 lb. por e. ft.), and is usod for agri- 
cultural implement*) (Cambio, 284). 

Tho calorific value of moisture-free sapwood 
(ash, 3*02%) is 4,791 cals . (Indian For. Ball., New 
Scrim , loc. cit.). 

BAUXITE 

The word ‘ Bauxito * has boon derived from 
Los Baux near Arles (France), where tho 
minor al was first discovered in 1821. Indian 
bauxito is invariably associated with later i to, of 
which it is now regarded as a variety . True laterito 
is essentially a mixture of ferric hydroxide, alu- 
minium hydroxide and silica, in varying propor- 
tions. It is spoken of as aluminous latorito or 
ferruginous latorito, according to the relative 
proportions of aluminium hydroxide and ferric 
hydroxide. If it contains over 50% of alumina, 
it is termed ‘aluminium ore of bauxito type ’ ; and 
if it is sufficiently free from impurities (chiefly 
silica), and is suitable for tho extraction of alumina, 
it is called ‘bauxito*. 

Bauxite is essentially a hydrated aluminium 
oxido, A1 2 0 v 2H 2 () (Al 2 6„ 73*9%). it appears to 
be a mixture of tho minerals, diasporo, AL () ;r 
H,0 (ALO ;1 , 85*0%), and gibbsite, AL() ; ,.3i-l 2 6 
(Al A, 65*4%). Much of the alumina of bauxite 
is, however, believed to be present in this form of 
colloidal hydrogels, with variable combined wider 
content. The common impurities are silica (as 
clay minerals or quart:'.), iron oxide (as haematite 
or limonite). and titanium oxide (as leueoxene or 
rutile). Sometimes, lime, magnesia, and manganese 
oxide may bo present in small amounts. 

The range of composition of bauxites is usually : 
ALA, 55 -65 ; Ni() ;j , 5-30; Fe.,0.., 1-25; Ti() ;t , 

ca. 3 ; and loss on ignition, 12 40% (Liddell, 
11, 4). The best French white bauxite contains: 
Al A, 66 74 ; SiOj,, 6 10; Fe.,() P 2-4; 

TiOg, 3-4% (Brady, 68 ; see also Rogers, 
T T, 949). Ordinarily bauxite is a dirty white, 
light grey, cream, pink or reddish-brown rock 
(sp. gr., 2*5 3*2; TL, 2-5-3*5 ; m. p., 1820 ). 

Tho sp. gr. of gibbsite (H., 2*5 -3*5) is somewhat 
less, 2*3 2*4, and that of diasporo (H., 6 *5-7-0) 
is more, 3*3 3*5. The softer kinds of bauxite 
become harder on exposure. Bauxite is amorphous 
and is usually compact, earthy, granular or porous, 
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ofton with a concretionary (oolitio or pisolitic) 
structure (PI. XXV, 2). The pisolitos gonorally havo 
a concentric structure, with a core of grey clayey 
or dark forruginous matter, or of crystalline gibbsito. 

It is often difficult to distinguish botwoon bauxite 
and clay. Tho ]>isolitic or sliot-liko appoar- 
anco (if present), and its granular structure, are 
two of its characteristic properties. Bauxito, how- 
over, may contain a cortain proportion of clay as 
impurity, and it may also show some plasticity. 
Its quality may be judgod by grinding a driod 
sample in an agate mortar for half a minute. 
Good bauxite will be found hard to grind ; it will 
stick to the mortar and will have to be scoured out. 
Poor bauxite or bauxito clay will grind more 
easily and will stick very little. Clay or kaolin 
will grind vory easily, and will not stick to the 
mortar (Coggin Brown, Bull. Indian Industr. Lab., 
No. 12, 1921). 

Bauxito rosults from tho docay and weathering 
of aluminium bearing rocks (igneous, sedimentary 
or metamorphio). Tho procoss involves the solu- 
tion and romoval of all the constituents of the 
parent rock, othor than alumina. In India., the 
richest deposits of bauxite are commonly associated 
with primary latorito, formed from sub-aerial 
woathering of basaltic lavas, like tho T)ocoan Trap. 
Good doposits of bauxito are found on laterite- 
cappod plateaux or flat-topped hills. A peculiar 
white or yollowish clay, called 1 li tho marge \ intor- 
laminatod with red or yellow ochres ofton ocours 
at the base of tho latorito and bauxito mantle 
Tho most promising placos for tho discovery of 
bauxito deposits aro the concave portions of the 
scarps of those hills, usually tho upper 3-10'. 
and the bods of streams on tho biggor plateaux. 
Doposits of cream coloured bauxite often occur 
below a thin covering of highly ferruginous latorito. 
The presonco of lithomargo on flat-toppod latorite 
hills is considered a favourable indication for the 
occurrence of bauxite. 

DISTRIBUTION 

(Fox, Mem. geol. Surv. lndia > 1923, 49, i ; and 
Bauxite and Aluminous Latorite, 1932). 

Bihar : In Palamau dist., small doposits of 
bauxito occur on Jamira Pat plateau, west of 
Mhowadand (23°24' : 84°7') and Neturhat (23°29' : 
84° 10'). Specimens of bauxite from this area were 
found to analyse : A1 2 0 3 , 59 *32-64 *64%. 


Important deposits of bauxito ocour on several 
flat-topped laterito-cappod platoaux, in Ranchi 
dist., near Lohardaga (23°26' : 84°43'). 

On Dudmatia Pat (3,470' ; 23°29' : 84°36') there 
aro about 500,000 tons of good bauxite (A1 2 Oj, 
50-60%), but with high titania content (Ti0 2 , 
10-17%). It is possiblo that titania is not uni- 
formly distributed in tho ore. Doposits of excellent 
white clay aro found associated witli this bauxite, 
and hence tho name of tho plateau. TJiero aro at 
loast 250,000 tons of excellent bauxito (Al 2 0 3 , 
62; Ti0 2 , 9%), on Dudlia Pat (23°25' : 84°31'). 
More than 60,000 tons of bauxite (Al 2 0 ; ,, 51’ 69 ; 

TiO a , ca. 12%), occur on Salgi Pat (3,511'; 
23°26 ' : 84°41'). Over 50,000 tons of 

bauxito are available on Banjari Pat (3,480' ; 
23°23' : 84°30'). Roughly 100,000 tons of good 
bauxito (A1 2 0 .j, 59 ; Ti0 2 , ca. 9%) aro found on 
Kutcha Pat (23°12' : 84°20'). Considerable quanti- 
ties of good bauxito occur on Pakliar Pat (23°34' : 
84°36'), Chapuadhia Pat (23°28' : 84°34'), and on 
Palm Pat near Rajadora (23°17' : 8t°16'). Tn 
addition small deposits also occur on soveral other 
plateaux in this area. 

Bombay : In Bolgaum dist., bauxite occurs on 
the Nauga hill (3,294' ; 15°48' : 74°26'). Its thick- 
ness varies from 5 25', and it is estimated that 
there are ro uglily 75,000 tons of hotter quality ore 
(A1 2 0 3 , ca. 59 ; Ti0 2 , ca . 6%), and more than 
2 million tons of bauxite with about 49% of alumi- 
na. Good bauxite also occurs oil tho double-peaked 
mass of hills over the village of Kiniya (15 b 40' : 
74°26'). Bauxito cappings on each of tho hills is 
roughly 100,000 tons and is about 20' thick. A 
specimen of good quality bauxite from these hills 
was found to contain : Al 2 0 3 , 55*86 ; Ti0 2 , 7*90 ; 
SiO*l"89 ; Fe a O ;l , 7*08 ; and MgO, 0*24%. 

Good bauxite occurs on several other hills in 
this district although in some places tho quantity 
is small : Jamboti and Bailur ridges ; Kalanandi- 
garli and Malangadda hills ; Mahipalgarli ridge ; 
Kasarsadda or Kasarsora plateau ; Rajhosgad 
hill ; and Ambevadi or Koruali Mut hill. 

In Kolhapur State, about 2 million tons of good 
bauxite (A1 2 0 3 , 59*35 ; Ti0 2 , 7*00 ; Si0 2 , 3*44 ; 
Fe 3 O d , 4*25; and MgO, 0*64%) occur on the 
elongated plateau, NW. of Radhanagri or Valivda 
(16°25' : 74°0'). About 8-10 million tons of 


162 



BAUXITE 


THE WEALTH OP INDIA 


BAUXITE 


bauxite* (A1 2 0 ; i, 50-60; TiO a , ca. 8%) occur 
on Bhangarvadi hill (3,335'; 16°55' : 73°5]'). 

Other deposits of good bauxito in Kolhapur are 
on Panhala Fort (16°49' : 74°7'), Gaola-ka-Sora 
(16°1' : 74°6'), Rangowadi (16°51 # : 73°56'), Gar- 
gotti (16°19' : 74°8'), and on the lulls west of 
Nosari (10°33 / : 74°20'). The bauxito of Panhala 
Fort (AI 2 0;„ 62- 32-64* 77%) is perhaps tho best 
grade bauxite found in Tndia, but the quantity is 
very small (Rec. gaol. Surv. India , 1923, 54, 419). 

The Kapadv anj deposit (23°1' : 73°4'), in Kbaira 
dist., has contributed the major portion of the 
annual output of Indian bauxite (8,971 tons per 
annum between 1924 and 1929, and 5,592 tons in 
1937). Tho ore occurs as aluminous laterito in 
loose boulders having pisolitic toxturo. It lies on 
the surface and lias merely to bo dug out. The 
high grade ore contains: AL0 3 , 55*41; Ti0 2 , 

6*71 ; Si0 2l 1*2 ; and Fo 2 0 3 , 7*0%. It has been 
usod by petroleum companies for tho puri- 
fication of korosono. A rich deposit of bauxito 
also occurs near Taibpur (23°3' : 73°5') in Kapad- 
vanj taluk. 

In Thana dist., good bauxite occurs with the 
latorite ca])])ings on Raumdongri (19° 10' ; 7 2° 57'), 
Kombassadongr (1,280' ; 19°11' : 72°57'), and Tun- 
gar ])lateau. 


1*5 million tons of good quality ; and in Bargawan 
hill, about 4 million tons, of which 1*2 million tons 
are of fair quality ; in Tikuri, about 300,000 tons 
of good bauxite ; and in Flag-Staff hill, about 1 
million tons of good grade and 3 million tons of 
poor grado oro. 

Tho average composition of .Tubbulporo bauxites 
of good quality is : A1 2 0 3 , 60 ; TiO,, 8 ; Si0 2 , 2*5 ; 
FoA, 3-4 ; combined water, 2G ; and moisture, 
0*5%. Tho best grades contain Al 2 O a , 60 65%. 
Production from Jubbulporo dist. averaged 2,312 
arid 7,125 tons, during the quinquonnia ending 
’33 and ’38. 

In Balaghat dist., bauxito occurs on a ridge west 
oftlskal river (22°0' : 80 o 21') ; in Laughar aroa 
(21°56' : 80°21') between the Uskal and Nahara riv- 
ers ; on tho Baihar plateau (22°6': 80°33'), and on 
the Topla highlands. Tho bauxito on War jiri (21° 
57': 80° 23'), (lad Dadar or Pachama (21°53' : 80° 
26'), and Sarad Dadar (21°53' : 80°30') hills in tho 
Laughar aroa contains alumina, 52-58%. On the 
Baihar wator-shed also, there is considerable am- 
ount of good bauxite containing alumina, 48-64%. 
On the Topla highlands some of tho promising locali- 
ties for good bauxite are near Lapti (22°1()' : 80°46'), 
Sukri (22°8' : 80°54 / ), and Baklongri (Kusora Dadar, 
22°14' : 80°59'). 


Central India : In Rewah State, bauxito occurs 
on tlie Amarkantak plateau, part of which lios in 
Bilaspur dist. of the Central Pro vincas. Excellent 
bauxite occurs on the Mina bill (22°48' : 8l°44') 
on tho Norbada-Johilla watershed, and near Lilwani 
hill (22°46' : 81°50'). 

Sharma (Quart. J. geol. S foe. India , 1931, 3, 157) 
describes the occurrence of bauxito in Soluiwal 
Stato on the Nero plateau within easy reach of 
Satna railway station. 

Central Provinces : Most of tho bauxito areas 
between Jubbulporo and Katni in Jubbulpore 
dist., are situated conveniently for transport by 
rail and road. The principal deposits are at 
Mahgawan (23°34' : 80° 14'), Dhangawan (23°34 # : 
80°11'), Saraswahi (23°38' : 80°19'), Tikaria (23°44' : 
80°24'), Murwara or Katni (23°50' : 80°24'), Barga- 
wan (23°50' : 80°23'), Tikuri (23°49' : 80°23 ' ), and 
Flag-Staff hill (23°48 / : 80°23'). Tho reserves on 
Dhangawan ridge are about 100,000 tons ; in 
Tikaria area, about 7 million tons (of which 2 
million tons aro of good quality) ; in Katni, about 


In Bilaspur dist., bauxito occurs on the scarps 
and slopes of Amarkantak plateau as woll as 
of Ajinirgarh or Rajmorgar plateau. Some of 
the bauxito near Amarkantak contains more 
than 60% of A1 2 0 3 . 

Eastern State s : In Bastar Stato, Crookshank 
( Rec . geol. Surv . India , 1939, 74, 31) roports tho 
occurrence of bauxite associated with laterito, 
on tho Tarali Motta (18°32': 81°14'), and at tho 
water-shod between the Bailadila and Galli nalas 
(canals) 1} miles south of Bailadila Guest House 
(18°44' : 81°14'). Tho ore is first class low titanium 
bauxite containing about 62% of alumina. 

According to Dey (Rec. geol. Surv. India y 1942, 
74, 31), titaniforous bauxite of good quality occurs 
at soveral localities, on Kliuria highlands in 
Jashpur State. But those aro somowhat difficult 
of access, and are more than 80 miles from the 
nearest railway station, Lohardaga. 

In Kalahandi State, bauxito occurs in Korla 
Pat aroa, in association with the laterito formed 
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from tlio wcatherm" of Khondaliio rock. Accord- 
ing to Krishna u (lice. geol. fivrv. India, 1920, 
59. 419), a band of yellow' bauxito of good quality 
(A] a O„ 01-92 ;Fo a O :i , 4-4-1; SiO a , 2-30 ; Ti() a , 
2 ’77%), with a vortical thickness of 15' and a hori- 
zontal extent of about 450 500', occurs in tlio 
ferruginous Jaterito on tho western flank of 
.Korlapat hill, east of Boleugoodor (19°37': 
83° 10'). 

Kashmir : Extensive doposits of generally hard 
and dense, variety of aluminium ore (sp. gr., 2-9(5- 
3-25; Al a O ; „ 70-80; combined water, ca. 15%), 
which is an amorphous form of diaspore, occur in 
Riasi dist. of tho Jammu province of Kashmir. 
Tho ‘ Eauxitic Series 9 occurs as a capping over tho 
Great Limestone and its residual breccia rock, 
and is at places overlaid by the Eocene coal- 
measures. It is composed of an upper layor of alumi- 
nium ore (pisolitic and non-pisolitio), and a lower 
layer of kaolin (which may also be pisolitic), with 
varieties intermediate between the two. The total 
rosorves of first grade aluminium oro (Al 2 () 3 , 75-80 ; 
Si() 2 , 1-5%) in tho fivo main areas of tho Jammu 
province (CJiakar, Sangar Marg, Salal, Pan base 
and Nukhwalgali-.Jungalgali) are estimated at 
nearly 1-8 million tons. Tho Jammu ore is very 
refractory and involves greater cost in grinding 
and is not easily soluble in caustic soda (Middlemiss. 
Miner. Surv. Rep. Jammu & Kashmir, Bauxite, 

According to Wadia (Rec. geol. Surv. India , 
1935, 69, 28; Mem . geol. Surv . India , 1928, 51, 
3G5), a bod (1-3' thick) of dense bauxite, almost 
free from iron, occurs at the base of the Eocene 
Nummulitic series in the Kotli tahsil of Jammu 
province. Several hundred thousand tons of fair 
grade ore are available at the surface. Similar 
bauxite deposits occur between Nanda Gali and 
Manehtaur in Poonch State. Tho quantity avail- 
able here is 600,000 -800,000 tons. 

Madras • Cappings of bauxite and laterite 
occur on six of tho highest poaks in the Hhovaroy 
hills, Salem dist. They exhibit the characteristic 
flat topography of laterite plateaux. The de- 
posits are 30—10' thick, and below this depth the 
material grades into litliomargic clay and undor- 
eomposed rock. It contains 45-50% of alumina 
and about 20% of water. But* in actual working 
it should ho possible to eliminate the more ferru- 
ginous material. At * conservative estimate, the 


total tonnage of bauxito in these deposits is of the 
order of 6-7 million tons, of which one-third is 
of good marketable quality (Krishnan, Rec geol. 
Surv. India , 1942, 77, Prof, pajyery No. 8). 

Mysore : Small patches of bauxite ocour on the 
Bababudan range. Theso are estimated to yiold 
about 1 00,000 tons of ore containing more than 
55% of A1 2 0 3 . About 100,000 tons of siliceous 
bauxite (Al a 0 3 , 30%), suitable for making alumi- 
nous sulphate, occur noar Sivaganga in Holalkero 
taluk, Chitaldrug dist. (Rama Rao, Quart. J.geol. 
Soc. India , 1942, 14, 174). 

MINING AND UTILIZATION 

In India, bauxite deposits which are laid bare 
on tho Hurfaoo without any overburden, are 
merely dug out after clearing the upper surface. 
Such are the deposits in Kashmir and in 
Kupadvauj (Bombay). If there is a thin ovor- 
burdon of loose material over the deposit, 
as on several of the laterite plateaux, the over- 
burden is first removed by stripping. When it is 
too thick, or when the bauxito layer occurs between 
massive strat a, or dips into tho hill for a consider- 
able depth, quarrying method is used at the out- 
crops, and ordinary underground mining is followed 
at depths. So far, in India, bauxite has been ex- 
tracted only by quarry methods. 

Somotimos, crude bauxite as minod, is sent 
direct to aluminium works ; but in many eases, 
it is crushed and washed to remove a large pro- 
portion of clay, ferruginous matter and other 
impurities. Washing is usually done by simple 
devices such as log washers; by this, siliceous 
matter is not so easily removed from the ore as 
ferruginous matter. In the U.S.A., to reduce 
transport charges, w ashed bauxito is dried in rotary 
kilns before it is shipped. 

The major portion of the world output 
of bauxite is used for the’ ox traction of alumina 
(m.p., 2050°), required for tho preparation of 

aluminium by electrolysis. In the Bayer process, 
which is usually employed for its preparation, 
bauxite is finely ground and calcined below 
red boat. It is then digested with caustic soda 
(45%) in autoclaves, until all the alumina goes 
into solution forming sodium aluminate. The 
liquor, diluted with an equal volume of water, is 
allowed to settle and filtered from the residues, 
the red 4 mud \ consisting of ferric oxide, silica, 
titan ia, oto. Tho filterod solution is transferred to 
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largo opon tanks fitted with agitators, ‘seeded 9 with 
a small amount of freshly prepared aluminium 
hydroxide, and well stirred. Aluminium hydroxide 
gradually separates from solution, is filtered, 
washed and calcined to yiold puro alumina. 

Tho electrolytic bath consists essentially of 
sodium fluoride and aluminium fluoride (cryolite 
A1F 3 . 3NaF), with othor salts such as calcium 
fluoride (fluorspar), which reduce tho melting point 
and lowor the specific gravity of the fused bath. 
A typical bath approximates to the formula, 
2A1F 3 . GNaF. 3CaF 2 , and when fused at 950° 
dissolves, about 20% of Al 2 0 3 . During electro- 
lysis aluminium (m.p., 058°) separates at tho 
cathode in the molten state and is periodically 
drawn off. 

Bauxite used for tho manufacture of aluminium 
should be rich in aluminium and contain only small 
amounts of silica. In tho U. »S. A., the oro is 
required to analyse: Al 2 () 3 ,>52 ; Si() 2 , <4*5 ; 
Fo a O rt , <6*5%. During the War (’39-4/5) attempts 
have been mado to utilize low-grade oros and oven 
clayey materials for the production of alumina 
(Liddell, 10). An objectionable feature of some 
Indian oros is their high content of titania. In 
good quality oros its proportion should not ox- 
cood 2%. 

Tho second largest use of bauxite is for the pre- 
paration of certain salts of aluminium, chiefly 
alum and aluminium sulphate. For this, tho ore 
must be rich in alumina capable of readily going 
into solution in dilute sulphuric acid, and should 
contain only small quantities of ferric oxide and 
titania (<3% each). No limits are set on tho 
proportion of silica, and ores containing up to 19% 
of SiOa have boon utilizod for tho preparation of 
aluminium salts. 

Bauxite is also used in the manufacture of 
artificial abrasives such as artificial corundum and 
oinory, ‘alundum’, etc. The oro is fused in an 
electric arc furnace and alumina is allowed to crys- 
tallize. This is then crushed, ground and mixed 
with suitable binders, and mado into different types 
of abrasives. These have noarly tho same hardness 
as corundum (H., 9). Bauxito used for abrasives 
should be low in silica ( ca. 3%), titania (2 • 5-4% ) 
and iron (Fe 2 0 3 , 3--5%). Tho finer grades of 
artificial aluminium abrasives are prepared from 
chemically propared alumina. 


Refractories aro manufactured out of bauxite 
low in iron and titanium, or diaspora days. Bricks 
are moulded from calcined bauxite mixed with 
a clay binder, and fired. Thoso aro used for lining 
opon-hoarth steel furnaces, as thoy aro highly 
resistant to boat and abrasion, and are chemically 
inert at high temperatures. Quick-setting cements 
are prepared by fusing bauxite and limestone. 
Those are called ‘fused cements’ and set in 24 hours, 
and aro unaffected when exposed to soa- water. 

Bauxite, aft'T suitable roasting, develops a 
peculiar porous structure andhocomes an oxtremoly 
ofliciont refining agent. It has boon used by the 
Burma Oil Company, for many years, for the re- 
fining of kerosene and paraffin wax, and is now 
entering sugar refineries. It has the advantage 
that it can bo revivified indefinitely by burning 
(Thorpe, I, 0/37). 

PRODUCTION 

The world production of bauxite in 1938 was 
about 4 million metric tons. The leading producing 
countrios in the ordor of their output in 1938 
wore France, Hungary, Yugoslavia, British Cuiana, 
Dutch Cuiana, Italy, tho United States, the 
U.S.S.R., tho Netherlands East Indies and 
Greece. Each of thoso countries produced moro 
than 175,000 motrio tons, and together they contri- 
buted about 97% of tho total production. 

The prosonco of workablo deposits of bauxito in 
India was proved in 1905, and tho total rosorves in 
tho country are estimated at 250 million tons. 
Production of the mineral on a small scale began 
in 1910. Bauxite has boon mined regularly only 
from the Khaira dist. (Kapadvanj deposits), and 
Jubbulporc dist. (Katni deposits). Sinco 1934 thoro 
has been a small export. 


ANNUAL PRODUCTION 

OF BAUXITE 

IN INDIA 

In quinquen* 

niiiin end ini' 

1 oris 

Uh. 

*28 

11,321) 

80.278 


4,280 

22.059 

*38 

8,243 

22,005 

M3 

14,4(0 

41,013 

In M4 

1 2, 1 3. r » 

57,112 

*45 

13,803 

1,31,314 


Tho major portion of bauxite produced in 
India was being purchased by petroleum 
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companies for refining korosono, and small quanti- 
ties ha vo keen used for preparing alum and for tlio 
manufacture) of aluminous cement. Homo Indian 
bauxite is now being ut ilized for the production 
of tho metal. 

Bdellium, see Commiphora 

BEAUMONTIA Wall. Ai’Ouynackak 

A genus of woody climbers, including S s])Oc*ios 
distributed in the Truio -Mala van region. Of these, 
4 are found in India. 

B . grandi flora Wall. (I). K. I\, T, 4311 ; FI. Br. 
Ind., Tir, 000) is a gigantic climber, wit.Ji handsome 
overgreen foliage and pure white Hewers. Tt grows 
wild at low elevations, in the 'Himalayas, from 
Nepal eastwards to Sikkim and Assam. It is often 
grown in gardens as an ornamental climber. 

Young stems yield a fibre ((jumble, 4X8). 
The seeds havo tufts of silky hair, I • 5-2" long, and 
yield a floss of local importance (Trotter, 10 40, -35) 

Beda nuts, see Terminalia belerica 
BEES, Honey 

Sana . — Blmmara ; An at*.- Kahal : Pkrr.— 
Mafjhas-asdl ; Hind. — Bhaltad li in alibi ; Ben a. — 
Mon mac.hhi ; Tel.— Therm regain ; Tam. & Mal. — 
Then ce. ; Kan Jenu hvla . 

Honey bees belong to tlio germs Apis. They 
are social insects which live in colonies and pro- 
duce honey and beeswax. Each colony has ordi- 
narily one queen or mother bee, a large number 
of 4 workers * which are ster ile females, and in some 
seasons, male bees or drones. Tho colony builds 
combs or a single comb, with cells which are used 
both as cradles for young ones and as store for 
honey. Bees play an important part in the cross- 
pollination of plants, especially of fruit f rees. 

Bees, in their life-history, pass through complete 
metamorphosis, comprising of egg, larva, pupa 
and adult phases. The queen-bee is a specially 
reared and nurtured female, whose sole function 
is propagation of individuals of the colony. Her 
span of life is about three years, of which only 
two constitute tho period of vigour and egg-laying. 
This necessitates roqueening a colony every third 
year. Tho queen lays two to three thousand eggs 
daily. 


The ‘ workers * perform all kinds of work neces- 
sary in the economy of the colony. They gather 
nectar and pollen, build combs with wax secreted by 
them, tend the queen, rear young ones or brood, 
and attend to other details of life within the hive. 
Tho younger onos, * nurses 9 work inside tho hivo, 
and tho older ones aro * foragers \ Their span of life 
is about one-and-a-half to three months. 

The drones are the males of the colony and 
their only function is to fertilize the queen. In 
the interests of the economy of the hive, they are 
maintained only as long as their service is 
required. 

The nectar collected from flowers is converted 
into honey during the short period it remains in 
the honey -sac of the worker, before it is trans- 
ferred to the cells. Honey is usually stored in 
the upper parts of combs, and the brood reared 
in the lower parts. 

1NDIGENOU8 BEES 

(«. XXVII, 1) 

Tho three well-known indigenous species of Apis 
are : 

(i) A. dorsaia Fabr., the Bock Bee, the largest 
Indian species distributed throughout India and 
Burma at lower altitudes. Each colony of this 
bee builds a single huge comb, in the open on faces 
of overhanging rocks, under branches of large 
trees, and sometimes, under the ceilings of large 
buildings, the comb measuring about 3-5' in length 
and about 2-3' in width. In forest areas colonies 
live fairly gregariously, many combs being built 
on a tree, or in the same neighbourhood. The 
bees are very good honey gatherers, a single comb 
yielding up to about 60 lb. of honey, and about 
2 A lb. of beesw ax. On account of their open air 
habit, Rock Bees cannot be kept in hives. Be- 
sides, they are very irritable, vicious, and mig- 
rate from place to place in different seasons. 

(it) A. in die a Fabr., the Indian Hive Bee, is 
found throughout. India and Burma, and ascends 
up to 9,000'. In nature, colonies of this bee al- 
ways live and build combs in covered situations, 
like cavities in tree trunks, rocks e>r w r alls. They 
build several combs side by side anel parallel 
to one another. Sometimes they occupy unused 
boxes, packing cases and protected niches in houses. 
This is the only indigenous species capable of being 
kept in artificial hives, 
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Two distinct varieties of this bee occur, one 
in the plains, and the other in the hills. The hill 
variety is larger and also darker in colour and is 
a better honey gatherer. The yield of honey 
from a domesticated colony of the plains variety 
is about 6 lb. (max., 10 lb.), while that of the hill 
variety varies from 8 to 28 lb. (max., 07 lb.). The 
Punjab Agricultural Department found bees from 
the Kulu valley (£>000') to be the best of the hill 
varieties tried (Simla, Kulu, Kangra, Jcolkote and 
Kashmir). Kulu bees have also been successfully 
kept in the plains at Lyallpur. 

(Hi) A. Jlorea Fabr., the Little Bee, builds 
isolated combs in open situations, usually not lar- 
ger than the outstretched palm. The species is not 
economically important, and is restricted to Bengal, 
Assam, Burma, Madras, Malabar, the CLP., and 
Central India. Only a few ounces of honey are 
obtained from each comb. 

The Dammar Bees belong to the genus Melipom 
or Trigam, which consist of a number of species, 
more common in Burma, Ceylon, Assam and the 
N. W. F. P. These bees are very small in size, 
dark in colour, and possess no sting. They build 
small combs, or rather nests, in the cavities of 
tree trunks or walls, the mouth of the nest pro- 
truding like a funnel. The combs arc made with 
a mixture of earth, wax and a resinous substance 
which yields ‘ bees ’ dammar (vide infra). The sto- 
rage of honey is poor, but the honey is credited 
with medicinal virtues. 

Bees gather n-etar and pollen mainly from wild 
vegetation, and forage all around their hives with- 
in \ radius of about two miles. In order to enable 
bees to gather large quantities of honey, pnstur- 
n<ro must be ox tensive and flowers abundant,— a 
state called ‘ honey-flow \ In India, honey- 
flow occurs in spring (Jan. -Apr.) in the plains, 
and in autumn (Oct -Nov.) on the hills ; a minor 
honey-flow in the plains occurs in autumn, and 
on the hills in spring. Rich pasturage exists in 
the hills and in the forest areas of the plains 
(Indian Tr. J. f 1010, 17, 212; llamachandrau, 
Dep- Agric., Madras, Bull. No. 37, 1939). 

Bees continue to gather and store honey as 
long as nectar is available, if there is room for 
storage. A full larder and an overcrowded co- 
lo iy lead to swarming. Some drones are rear- 
ed am l when they begin to fly somo queen cells 
are built for rearing queens. Soon after the first 


queon ceil is capped, suddenly in the middle of a 
bright day, about half the number of bees in the 
colony fly out of the hive headed by the queen, 
and go to a new place to establish a new colony. 
Fresh ex mbs are built and the swaim soon settles 
down to noimal life. In the parent colony a new 
queen is born and takes the place of the old queen, 
and the other queen cells are demolished and their 
occupants destroyed. Seme colonies get into a 
svvaiming fever and send out swarm after swarm 
headed by young queens which are fertilized in 
new* qua iters. Colonies thus depleted cannot 
gather and store much honey. 

The worst enemy of the bee colony is Galleria 
melonella Linn., the Wax Moth, the? caterpillars 
of which tunnel through combs, filling them 
with a white silk and black pellets of excreta. 
Achroiu grisdla Fabr., the Lesser Wax Moth, does 
similar damage, but to a much smaller extant. The 
] lives are also attacked by several predacious 
lizards, spiders and ants (e.g. Dorylus orienatlis). 
Home birds, Bee-eaters and King Crows (Black 
Drongos) catch them on the wing while out forag- 
ing. Indian bees are singularly free from infectious 
diseases, such as ‘Foul brood’, ‘Sac brood \ 
etc,, common in other countries. 

In India, honey from wild bees Las been used 
in sacramental rites and in medicine from ancient 
days, and when available it is prized as food. Bees’ 
venom finds medicinal uses in rheumatism, sciatica, 
neuritis, and arthritis, tho freshly extruded venom 
being applied to affected parts. 

hee-keevinu 

A crude form of bee-keeping, using earthen 
pitchers and hollow logs for hiving, has been 
in vogue in some forest areas and hill tracts 
(Subramaniam, Jhp. Agric., Mysore, Bull. No. 
10, 1938, 1 ; Ghosh, Imp. Goun. Agric. Bes., Misc . 
Bull . No. 6,1939). Tn the Himalayas up to an 
elevation of about 7000' open niches in walls of 
living rooms are used as hives. The yield of 
honey is poor and it soon ferments into a thin 
syrup. 

In India, the wild Rock Boo lias been 
the principal* source of honey and beeswax. Pro- 
fessional honey collectors or wild tribes, burn or 
smoke 1 away the bees at night, cut their combs, 
squeeze out honey, and melt tin? combs for bees- 
wax. In many places in the plains, such honey 
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collectors also extract honey from the hives of 
the Indian Hive Bee. 

Modern bee-keeping is based on a scientific 
knowledge of the structure, life-history, habits 
and habitats of honey-bees, and it began with the 
invention of the artificial hive in 1789. In India 
it is only during the last thirty or forty years that 
attempts have been made to run apiaries on modern 
lines. Centres of apiculture and schools for train- 
ing in bee-keeping have been opened in all the 
important Provinces and States, and an All-India 
Research Station was started at Lyallpur in 1945. 
It is reported that there are now in the country 
ovor 30,000 colonies of the Indian Hive Bee, in 
modern hives. 

The artificial hive is a miniature house designed 
for accommodating bee colonies. In its simplest 
form, it consists of a rectangular wooden box, 
open both at the top and at the bottom. It lias 
a small opening on the lower side of the front 
board which serves as an entrance. A few movable 
frames are fitted into the box to support combs. 
The lower side of the box rests on a broad wooden 
piece which serves as the floor and as an alighting 
board. The top is covered with a movable roof. 
The essential requirements are the movability of 
the frames and the provision of space between 
them, so as to give maximum freedom of move- 
ment to the bees. There are different types of 
bee-hives. Those commonly used are the Lang- 
stroth and Newton models. 

The other accessories art* : (i) the artificial comb 
foundation, ( ii ) the queen excluder, (Hi) the en- 
trance guard, (iv) the smoker, and (v) the honey 
extractor. The artificial comb foundation is a 
sheet of wax on each side of which are embossed 
patterns of cells in their natural size and num- 
ber. The bees build walls using much of the 
wax from the foundation. This results in consi- 
derable saving of honey, since they consume 10- 
15 lb. of honey in order to secrete 1 lb. of wax. 
The queen excluder, a perforated zinc sheet, is 
used to prevent the queen from having access to 
some combs in the hive in order to secure honey 
free from brood and pollen. The entrance guard 
is placed over the entrance of the hive, Roon after 
a colony is hived, so that the queen is imprisoned 
during the period of the establishment of the 
colony. It is a small piece of galvanized iron, 
with a number of holes just sufficient to allow 


the passago of workers, but not of the queen. 
The smoker is used to generate a cloud of smoke 
to subdue bees, when a thorough examination 
of the hive becomes necessary. The honey ex- 
tractor is used for the extraction of honey from 
combs, without damaging the wax-structure. 
The frames with honeycombs are removed from 
hives and put into the extractor which empties 
the cells of their honoy by centrifugal force. 
The empty combs are replaced in hives for bees 
to re-inhabit. 

Successful bee -keeping is dependent on the 
breed of honey-bees. So far, among indigenous 
bees, the only species found suitable for domesti- 
cation is the Indian Hive Bee. It is, however, 
prone to swarming and is unable to resist the Wax 
Moth, but it is singularly free from diseases. It 
is a poor honey gatherer (6-10 Jb. per hive) 
and hill varieties have given more promising re- 
sults. Further attempts to acclimatize imported 
varieties (A.mellifica Linn, of Europe) are necessary. 
The Italian bee is a good honey gatherer (35- 
100 lb. j)er hive), a prolific breeder and is not 
inclined to swarming. It has been found success- 
ful in America, Africa, Australia and New Zea- 
land. 

To start a colony, wild combs with their full 
complements, — queens, workers and drones are 
removed and transferred to the frames of the 
artificial hive. Great scrutiny regarding the capture 
of the queen is necessary as worker bees do not 
resume their duties in the absence of the queen, 
and egg-laying. Since locating wild colonies is 
tedious and difficult for a beginner, natural swarms 
are trapped during the swarming season, in decoy 
hives, similar to the earthenware or wooden hives 
used in rural areas. After a month the decoy 
hive is taken down from trees and kept in a place, 
designed for its future location. A week later, 
the bees are transferred to the artificial hive. 
It is also possiblo to hive natural swarms, or to 
start with nuclei obtainable from apiaries. To 
popularize bee-keeping queen raising centres 
supplying such nuclei and standardized appli- 
ances will prove helpful. 

A keen apiarist should observe closely the various 
activities of bees. They respond to gentle treat- 
ment, and are provoked to sting only on rough 
and injudicious handling. Sudden jolts and jars 
and the odour of crushed bees arouse their anger. 
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Examination of hives should be on bright morn- 
ings, and during honey season, when the workers 
are busy. A beginner is advised to wear gloves 
and a veil when manipulating 1 lives. .Smoking 
should be resorted to, as this subdues the bees ; but 
with discretion, as misuse may drive away the entire 
colony. 

The sting has always been a discouraging factor 
in beo-culture. The bee-keeper usually develops 
a sort of immunity to the toxic effects of the poison. 
When stung, it is advisable not to rub or scratch, 
as the smell of venom attracts more bees. It 
is better to withdraw from the hives, and to remove 
immediately the sting with a knife or finger- 
nails, and then to mask the smell of the poison 
by applying the juice of green leaves or tincture 
of iodine. The application of ammonia or alter- 
nate hot and cold fomentation is recommended. 

The hives should be spaced at least 6' apart 
and should he capable of being manipulated from 
behind. They should he placed, preferably 
facing east, in a dry sheltered spot and in the 
vicinity of pasturage. Sunlight, induces the hoes 
to start their daily work early. 

Ordinarily, hoes start their activities soon after 
hiving. Tn case the combs have no stored-up 
honey, the bees should be fed on sugar syrup or 
dilute honey. It is advisable not to disturb freshly 
hived colonies for at least a fortnight, except for 
cleaning the floor-board of the hive. The only 
sure index of successful hiving is the prolific egg- 
laying of the queen. Adverse inexplicable ten- 
dencies, such as the desertion of hives and abs- 
conding are often met with. 

Bees store honey in cells and remove excess 
of moisture by a process of natural ripening, 
and seal cells filled with ripened honey using 
wax. Combs can be taken off for extrac- 
tion when about 75% of cells arc found sealed. 
After driving oil bees the cells are uncapped by 
cutting with a hot knife and honey is separated 
using the honey extractor. Excess of moisture 
can be removed from unripened honey by keeping 
it warm (140°-lf>0°F.) for about half an hour. 
But it should not be heated too long above 
150°P. as it begins to lose its diastase content very 
rapidly. 

Bee-keeping is a profitable subsidiary occu- 
pation for agriculturists, and may be practised 
aJsp as a useful hobby. Initial expenses and main- 
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tenanee charges are f airly Jow. An economic unit 
which can be managed by a single farmer, is said 
to consist of six hives, yielding per annum about 
60 lb. of honey and a not profit’of ca. Rs. 48 (Sankar- 
an, Indian Fmg ., 1946, 7, 282; Ramaehandran, 
loc. cit.). 

HONEY 

.Sans. Madhu ; Arab. — A sal ; Pers.~ Shahad ; 
Hind. & Bkng. — Madhv ; Cr.J. & Mar.— Madh ; 
Tel - Tame ; Tam. & Mal. — Tam ; Kan.— Jam 
tuppa . 

Raw honey extracted from hives is strained 
through a sieve, or better through muslin, and al- 
lowed to ripen in tanks for about 24 hours, when 
all the air bubbles contained in it escape. Other- 
wise they form scum on the surface. Largo 
honoy-pa eking stations use vacuum settling tanks. 

Honey varies in colour from straw-yellow to 
reddish-brown and even black, and also in flavour, 
due to differences in pasturage. Blending yields pro- 
ducts of uniform colour and flavour. In cold season, 
the different varieties are warmed to facilitate 
mixing. After blending honey is graded according 
to its colour, flavour, aroma and density, and 
packed in tins, earthenware jars or bottles. 

In cold weather honey begins to granulate- 
sucrose and dextrose separate out in crystalline 
form, and these redissolvc on warming. Granu- 
lation also causes * frost ’ — honey shrinks away 
from the sides of the jar leaving air spaces which 
appear as a frost. This also detracts from its 
appearance. 

In Europe and America, section honey, i. e„ 
portions of combs filled with honey, are also mar- 
keted, but to a much smaller extent than ex- 
tracted honey, on account of its higher cost. 

Honey, owing to its high price, is frequently 
adulterated by the addition of sugar syrup or 
invert sugar. These affect both its aroma and 
flavour. 

Honey (sp. gr., 1 • 359—1 * 361) is a viscid fluid 
about 97% as sweet as sucrose (Jacobs, I, 818), and 
its storage temperature lies between 36° and 45°F. 
(ib., II, 12). Jtis generally laevorotatory, and con- 
tains chiefly dextrose and levulose, a little sucrose 
and small amounts of minerals, acids, and colouring 
and flavouring materials. Its composition varies 
according to pasturage. 
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COMPOSITION OP IIONEtf (PEll CENT.) 



Indian 

English American 


honey* 

honey f 

honey J 

Moisturo 

14-24 

17-2 

17-7 

Dextrose 

23-38 

34-0 

34-0 

Levulose 

30-44 

39-1 

40-5 

Sucrose . 

0-4-6 

0-4 

1 -9 

Dextrin and gums 

0-7 

0-45 

1 -5 

Ash 

0-18-1 

0-75 

0-18 

Miscollanoous : 
acid, pollen grains, bees- 

0*1-7 

(mineral 

salts) 

8-1 

4-1 


Wax, pigment, etc*. 


♦ Daji & Kihi, Indian Bet J. t 1940, 2, 02 ; 1941, 3,43 ; t Hep. 
Marketing of Horn<y and Beeswax in England and Wales, 
1931, 0 ; J Indian Fmg. t 1942,3, 333. 


Ha. por lb. 


Source 

Wholesale 

Retail 

A. dorsata (wild) 

0 6 

0 

0 12 0 

A . indiva (wild) 

0 12 

0 

18 0 

A. indica (apiaries) . 



2 0 0 
2 8 0 

A. mcllijica (imported) 



1 4 0 

1 12 0 

* Muttoo, Editor, Indi 





The price of Indian honey is much higher than 
that of imported honey. This stresses the urgent 
need for reorganization of honey production 
and marketing in India. 

BEESWAX 


Honey was the only sweetening agent in the 
West before the advent of cane and beet sugar. 
Since it contains only simple sugars it is valuable 
when a supply of carbohydrate in an easily 
assimilable form is required (cal. val., 319 
cals. /100g.). It contains : vitamin Bj, 6 jig. ; vita- 
min Bi, 60 jig. ; vitamin C, 5 mg. ; nicotinic acid, 
32 mg./ 100 g. (Heinz Co., Nutrit. Charts, 1942, 29). 

Honey forms the basis of many preparations 
in Indian medicine. Honey, especially lotus honey 
(from bees feeding on lotus flowers), is useful in eye 
troubles. Being a demulcent, it relieves dryness 
and is prescribed for sore-throat, coughs, colds 
and constipation. Heated honey or honey mixed 
with hot liquids can be given both as an emetic 
and as an enema. Mel depvrahm B.P. is purified 
honey adjusted to a specific gravity of 1*36 
( l5-5°/15- 5°) by the addition of distilled water. The 
I.P.L. recognises honey from A. dorsata and from 
other indigenous species of Apis. 

It is estimated that about 5 million lb. of honey 
are produced annually in India (Indian Bee J., 
1947, 9 , 20). Several organisations, both offi- 
cial and non-official, are processing crude honey, 
and marketing it. 

The following are the prices (1947)* of different 
varieties of honey marketed in India : 


Arab. Shama ; Pers., Hind. & Bejso.— Mom ; 
Mae. Memo ; (Jim. Min ; Tel.- Mywnwu ; Tam. 
k Mal. Meshiujn ; Kan.— Mena. 

The hives of Rock Bees form the main source 
of beeswax in India. The right of collection is 
leased out to contractors by Forest Departments. 
The largest wax producing countries in the world 
are British East Africa, Sudan and Nigeria (7 Ml. 
imp. Inst., Lond ., 1935, 33 , 49). Cappings of hives 
of domesticated bees collected during honey extrac- 
tion, and broken and discarded combs in apiaries 
are the other sources of wax. 

Wax is extracted by heat or pressure. When 
combs are boiled with water, wax melts and 
rises to the top and solidifies on cooling. Large 
apiaries employ mechanical appliances. Crude wax 
is melted by means of steam and freed from solid 
impurities, etc. On cooling, the molten material 
solidifies and is ready for the market. 

Beeswax is generally lemon-yellow to orange 
in colour, and light-coloured samples arc preferred. 
Good quality unadulterated beeswax is of uniform 
quality, clean in appearance, and free from impuri- 
ties such as dead bees, etc. Tt is liable to adulter- 
ation, the common adulterants boing mineral 
matter, flour, starch, tallow, Japan wax, stearic 
acid, par tiffin and other waxes, 
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For the manufacture of candles and certain 
other purposes Idea died wax is required. Bees- 
wax is generally bleached by shredding it into 
thin ribbons and exposing them to strong sun- 
light. Since bleaching takes place only at the 
surface, the wax is repeatedly melted, convert- 
ed into fresh ribbons and exposed to the sun. 
Beeswax may also be bleached by hydrogen per- 
oxide or chromic acid (potassium dichromato and 
sulphuric acid). But chemically bleached bees- 
wax is not suitable for all purposes (Bull. imp. 
Inst., Loud., loc. cit.). 

Unrefined beeswax is a non-crystalline solid 
with an agreeable odour of honey and no taste. 
It is soft to touch, and brittle, but becomes plastic 
when warm, and on cooling gives a granular frac- 
ture. It is insoluble in water, sparingly soluble 
in cold alcohol and readily soluble in boiling 
alcohol, ether, chloroform, carbon tetrachloride, 
and in fixed and volatile oils. 


higher alcohols and hydrocarbons. Indian bees- 
wax contains nearly the same amount of myriein, 
but much less fret* cerotie acid, and hydrocarbons. 
Further, eoryl alcohol is the only free alcohol pre- 
sent in it (Rangasvvami, hi dian J. Pharm., 1044, 
3, 122). 

Unrefined wax is used for wax-comb founda- 
tions of artificial hives. It is also used in furni- 
ture and floor polishes, in the manufacture of 
electrical insulators, and in preparations for dres- 
sing and waterproofing leather goods. Beeswax 
is more adhesive than paraffin wax and it is used 
for grafting, scaling and sewing waxes. It is required 
by goldsmiths for making moulds, and in brass 
and copper foundries. Large quantities are also used 
for making models. During flit* War a solution of 
beeswax in castor oil was used as a protective 
coat against mustard gas. 

Refined wax is used in the preparation of cos- 
metics, ointments, suppository bases, plasters and 


ANALYTICAL CONSTANTS OK BEESWAX KKOM DIFFERENT SPECIES 
OF INDTAN BEES* 


A. dorsnta A.indica A.Jforea Triyona sp. 


M. p. 





60-67° 

62-64° 

63-08° 

00-70'* 

Acid val. . 





4 -4-10 -2 

6 0-8-8 

6 1-80 

10 1-22-0 

Sap. vnl. . 





75 -6-105 

00 0-102 -5 

88-5 130-5 

73-7-150 

Eater val. (nup. vftl. — -acid, val.) 

• 




71 *2-94 -8 

85 0-03 -7 

82-4-121 -6 

67 -0 127 -1 

Ratio No. (ostor val. / acid val.) 

• 


• 


0 -39-10 -1 

10 -64-17 -0 

J 3 5-13 -66 

3 57- 5 -4 

Iod. vnl. ...... 

. 

. 

. 

. 

4 *8-9 -9 

5 -3-0 -2 

6 0-11 -10 

30 -2-40 -0 


* Ex Hoopor, Ayrio. Ledger , 1004, 11, 106. 


In general, Indian beeswax resembles Chinese 
and Japanese waxes (Bull. imp. Inst., Lond. % 
1922, 20, 155), and like them it has low acid value 
and high ratio number. 

The principal constituents of European wax 
from A. mellifica are myriein (myricyl or inelissyl 
palmitate, 86-92%), free eorotic acid, C 28 H 62 0 2 
(12-14%), and small quantities of melissic acid, 
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surgical dressings. A mixture of 9 parts of 
beeswax and hard paraffin, in which saw'dust 
has been incorporated, is known as Columbia wax 
and is used for moulds in the application of radium 
needles (B.P.C.). The manufacture of candles for 
use in churches is an important aspect of been 
wax industry. These contain 26-96% of bees 
wax. 
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Two grades of beeswax are used in pharmacy : 
yellow beeswax (Cera flam), and white beeswax 
(Cera alba), the bleached variety. B.P. beeswax 
is mainly from A, melliflca, while the wax from A. 
dormfn and of other species found in India is in- 
cluded in the I.P.L. 


I’HARM ACOPOEIAL SPECIFICATIONS FOR 
BEESWAX 







B. P. 

I.P.L. 

M. p. . 

. 

. 

. 

. 

. 62-64° 

61-65° 

Acid val. 

. 

. 

. 

. 

. 17-23 

6-7 

Sap. vul. 

. 

. 

. 

. 

. 87-103 

86-102 

Ester val. 

. 

. 

. 

. 

. 70-80 

80-05 

Itatio No. 

• 

• 

• 

• 

. 3-3-4 0 

11-10 


Exports of beeswax are not classified separately 
in the Annu. Stall. Sea-borne Tr. India , but are 
included under the heading, * waxes other than 
paraffin wax *, and it is presumed that most of 
this refers to beeswax. 


AVIS KAO E ANNUAL EXTORTS OF WAX OTHER 
THAN PARAFFIN 


Quinquennium 

ending 



Qty. 

(Cwt.) 

Val. 

(Kh.) 

*38-30 

• 

• 

4,025 

1,08,652 

’43-44 

. 

. 

3,634 

3,76,303 

In *44-45 

• 

• • 

750 

1,47,340 

„ *45-46 

• 

• • 

1,200 

1,77,400 


Considerable quantities of 1 waxes other than 
paraffin wax * are also imported into India (aver- 
age annual imports during the decennium ending 
*43-44, 13,000 cwt., valued at Its. IP 45 lakhs), 
chiefly from Burma, the U. S. A., the U. K., Ger- 
many, Japan and Sumatra. But it is not clear 
if beeswax forms the principal item included under 
this heading. 

BEES* DAMMAR 

Pwe-nyel or bees’ dammar is a peculiar waxy 
resinous substance secreted by bees of the genus 


I BEJISCBMIEDIA 

Melipona or Trigona . It is one of the minor forest 
products of Burma. Dammar bees collect resin 
from several species of resin-bearing trees and 
deposit it in their nests. Each hive yields about 
half a pound of resin. 

Pwe-nyel, as sold in the bazaar, consists of irregu- 
larly shaped lumps varying in colour from light 
yellow to dirty black. It is tough and plastic 
and softens readily on warming. Fresh samples 
have a faint aromatic odour. On exposure it 
becomes hard, dry, and brittle. According to 
Hooper (Agric. Ledger , 1908-09, 15, 49), best 

quality pwe-nyet has the following constants : so- 
lubility in alcohol, 86* 2% ; sap. val., 52’2; iod. 
val., 137*1 ; ester val., 23*9 ; and acid val., 28*3. 
It is similar in composition to the dried resin of 
Dipterocarpus Ivberculatus. 

Pwe-nyel is mostly used for caulking boats. 
For this purpose it is first boiled with water and 
then kneaded with a certain amount of petro- 
leum until it obtains tho consistency of putty. 
It may also be employed as a waterproofing mate- 
rial, and as a cement. 

Beet root, see Beta vulgaris 
Beetle, Blistering—, see Cantharidin 

BEGONIA Linn. Begonjageam 

D. E. 1\, I, 438 ; FI. Br. Ind., I, 035. 

A largo genus of succulent herbs or undershrubs 
including about 750 spocios, distributed over tho 
warm and moist parts of tho world. Numerous 
horticultural variotios havo been raisod by 
hybridization. They are valuod chiefly for their 
ornamental foliago : B. rex Putz., B . grijflthii Hook., 
ote. B. isemperflorens Link & Otto also boars 
beautiful flowers. 

The leaves of many Bogonias, whon fresh, havo 
a pleasant acid taste and aro oaten as pot-horb. 
Tho juice of several speoies is poisonous to leeches 
and may bo used for killing thorn whon found in 
the nostrils of animals (of. Anagallis arvensia 
Linn.). 

BEHB0HHIEDIA Nccs Lauraceae 

A genus of about 40 species of large or medium- 
sizod trees, found in India and south-east Asia. 
Sorno yield useful timber. 
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B. roxburghiana Nees 
1) E. P., I, 438 ; FI. Br. Ind., V, 121. 

Assam -Serai-git ti ; Burm. — Shawdu. 

An evergroon tree, widoly distributed in Kumaon, 
Oudli, eastorn Bengal, Assam, Western (lliats, 
Burma and Yunan. 

The wood is white, stroakod witli rod, moderately 
hard and oven-grained (wt., 36-30 lb. pot* e. ft.) 
(Gamble, 559), In Assam, it is used for mak- 
ing boats, and in Darjeeling for constructions and 
tea-boxes. 

B. sikkimensis King ex Hook. f. 

FI. Br. Ind., V, 122. 

Nepal — Turning. 

A tall evergreen troo, distributed in Sikkim and 
Bhutan (5,000-0,000'). 

Tho wood is brownish-white and soft (wt., 
35-30 11). per o. ft.). It is used for constructions, 
tea -boxes, etc. (Troup, I IT, 785). 

Bel, ho" Aegle marmelos 


Bell pepper, sco Capsicum annuum 

Belladona, sco Atropa belladona 

Bengal cardamon, nee Amomum aromaticum 

BENINCASA Savi CUCURBITACKAK 

A genus of two species of climbers, distributed in 
Asia, of which B. h i sputa is found in India. 

B. hispida (Thunb.) Cogn. Syn. B . ccrifrrn Savi 

The Ash Gourd 
I). E. l\, I, 439 ; FI. Br. 1ml., IT, 610 ; PI. NXX, 1. 
Sans. Kooshmnnda ; Prrs.- Pazdaba ; Hind. — 
Pet ha ; Beng . — Chnl kimra ; Gijj. —Bhuru kohlu\ 
Mar . — K oh a la ; Tam . — Pushani fori; Tel. — Budi- 
da-gummadi ; Kan. — Budagnmbala kayi ; Mal. — 
Kinnbalangai. 

An extensive, trailing or climbing herb. Its 
fruit is a broadly cylindrical or spheroidal gourd, 
1-1*5' long, with white ilesh, containing numerous , 
much compressed, and margined soods. Tho bluish- 
white waxy bloom which exudes from its surface can 
he collected. 


BELAMCANDA Adams. Iridaueae 

A monotypio genus confined to east Asia. 

B. chinensis DO. Leopard Ltlv 

FI. Br. Ind., VI, 270. 

Assam Surjakanti ; Chinese — Shell Kan. 

A herb, witJi a creeping rhizome, found wild in 
China. It is also grown all over India. 

Tn Chinese materia medica, Sheh Kan is tho 
chief remedy for tonsillitis. It is also given in 
chest and liver complaints and is added to tonics. 
It is roportod to possess purgative properties 
(Burkill, T, 315). 

The glueosidc, shekalim, m.p., 257°, isolated from 
the rhizomes of this plant, has been proved to be 
identical with toctoridin, ( ' 22 ^ 2 *^ 11 » from Iris tvdo- 
rum Max. (Mannich, Schumann and Lin, Cheat. 
Abstr., 1937, 31, 7059). Wang and 11 11 , who 

had obtained a neutral crystalline substance, 
m.p., 63-65°, have recently reported the 
isolation from the roots of another colourless 
crystalline glucosido, bolamcandin, m.p., above 
300°, which on hydrolysis yields pent ally droxy 
monomethoxy isollavono («/. chem. Soc. f 1944, 
307). 


The plant is probably a uativo of Malaysia, but 
is now found throughout tho tropics. It. is culti- 
vated for its fruits throughout tho plains of India, 
Burma and Ceylon, ami on the hills up 10 4,000'. 
In tho plains seeds are sown during Feb. -Mar., 
and on the hills in Mar.- May. The \ inos are 
trained on to the roots of huts in villages. The 
fruits arc ready in 3 5 months. 

Tho fruit has the following composition : moisture, 
96; protein, 0*4; fat, 0*1; carbohydrate, 3*2; 
mineral matter, 0*3% ; and vitamin B,, 21 L U./ 
100 g. (Illtk. Bull., No. 23, 1941,32). Thu young 
fruit is used as a vegetable and made into curries, 
while tlio ripe fruit is cut into piocos and candied 
(pvt ha). Tho seeds yield a pale yellow oil. They are 
fried and oaten. 

The seeds are said to possess anthelmintic pro- 
perties and tho oil is equally efficacious. The juice 
of the ripe fruit is considered useful in haemoptysis 
and other internal discharges, and beneficial in 
phthisis (Kanny Lull Doy, 45). 

BENTONITE 

Jodhpur— Seri matti, mail ; Kauauli- -Mund- 
dhoni nutlli ; Kashmir — Serati matti. 
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Bentonite, a clay formed by alteration of vol- 
canic ash, is an oxtromoly fine-grained and vory 
highly absorbant rnatorial. It contains 75% or 
more of crystalline olay-liko minerals, montmoril- 
Ionite, (Ga, Mg) 0,A1 2 0 5 , Si0 2 , nll 2 0, and boidollite, 
Al 2 ()j.3S'0 2 .nH/), which possess bleaching 
characteristics. TJio so-called * bleaching clays ’ are 
either activated bontouitos or fuller’s cart] is. When 
placed in contact with water, bentonite swells con- 
siderably forming a slippery gelatinous mass re- 
sembling soft soap. IIoiico it is also called ‘ mineral 
soap ’ or ‘ soap clay 

• Bentonites may bo wdiito, cream, yellow ish-green, 
olive-green, groy, pink or brown. On exposure to 
moisture almost all bentonites assumo a slightly 
darkor shade. Indian bentonites (sp. gr., 2*13- 
2*80) show' a conchoidal or sub-conchoidal fracture, 
and can bo easily cut with knife into thin shavings. 
Freshly cut surfaces show waxy lusturo and are 
generally soapy to touch. 

The chemical composition of Indian bontonitos 
varies within wide limits (Sen Gupta, J. Indian 
chrm. Sac., 1038, 15 , 5(50). The commercial im- 
portance of bentonites depends more on their 
physico-chemical properties (base-exchange capa- 
city, pfl value, swelling power, setting time, gel 
volume, etc.) than on their chemical composition. 
Some of the properties of Indian bontonitos havo 
boon investigated by several workers, notably 
Mukhorjoo and Sen Gupta (Sri. db Cult., 1940,6, 
308 ; Nature, Loud ., 1940, 145 , 971), Mitra {Bull 
Indian Soil Sci., No. 4, 1942), Taylor, Hoon and 
Ahluvvalia (J. Indian chern. Soc., Industr. d: New a 
Hdn 1941, 4 , 29). 

distribution 

Bihar. Bentonite, resembling tho material from 
Kashmir, has boon recently discovered at Tinapaliar 
in Rajmahal Hills of Santhal Parganas, and is 
being workod on a small scale. 

Kashmir : At Bhimbar (32°59' : 74°5') in Mirpur 
disk, bentonite occurs as a long narrow outcrop 
associated witJi rocks belonging to the Upper 
Siwaliks. Middlomiss (Miner. Surv. Rep. Jammu 
& Kashmir, Non-metallic Miner., 1930, 32) has re- 
corded that the deposit varies from 1-4' in thick - 
ness, generally not exceeding two feet, out of which 
good quality white bentonite is only 2-6*. Tho 
deposit has been followed over a distance of moro 
than 30 milos from near Bhimbar to Thandi Choi 
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(3 2° 55' : 74 n 30'), and dips at 15-25° to tho south 
and SSW. It lias been opened up near the edge 
of hills dose to Bhimbar, which is 25 and 29 
milos respectively from Lai a' Musa and Gujrat on 
the N. W. Ry. Another deposit which has been 
traced for a distanco of over 20 milos noar Jammu 
may be tho continuation along tho strike of the 
Bhimbar deposit. In both Bhimbar and Jammu 
areas, another horizon of bentonite can be followed 
about 110-170' above t he main deposit. 

Punjab : Recently the Kashmir Chemical In- 
dustries have opened up a deposit situated about 
4 milos SSW.of Rohtas (32°58' : 73°35') inJhelum 
dist. It occurs as a thin band in light-coloured 
micaceous sandstones (probably Middle Siwaliks) 
dipping VVNW. at 50-60° on tho north-west 
flank of the complex and tightly pinched Jogi Tilla 
structure. Tho total thickness of tho argillaceous 
band is 3 4', out of which high grade cream- 
coloured or wliilo bentonite forms the lowest 3-6 # , 
and this is covered by 1-lJ' of greenish-grey to 
dark-grey bentonite. The white variety is placed 
in tho market under the trade namo 4 Tulison 
bentonite \ This deposit has been followed along 
the strike for about 1£ miles, and is situated about 
9 miles from Dina on the N. W. Ry. The lower 
portion of greenish-grey bentonite resembles 
the product at present marketed, except in colour. 
Bentonite is also reported to occur further south, 
not. far from Jogi Tilla point, and also on tho 
south-east flank of the structure near Dariala 
( 32*34' : 73° 36'). 

Raj put ana : In Jodhpur State, in SJieo dist., 
half a milo oast of Akli (26°3' : 71°14'), a bed of light 
green bentonite, about 4' in thickness, occurs under 
an over-burden of sand 1*5-5' thiok. The bod 
dips at a low angle to tho west, and partial pros- 
pecting show’od that it is over 4' in thickness. Tho 
material can be extracted in fairly largo lumps. 
About 3 furlongs west of Giral (26°4' : 71° 1 6'), and 
near the motor track between Banner (25°45' : 
71°24') and Shoo (26*11' : 71°13'), a deposit of poor 
quality bontonite has been opened up in a few small 
pits. 

Half a milo south of Hathi-ki-dhani and about 2 
milos west of Shoo, bentonite outcrops occur over an 
area 650' in length and 50-150' in broadth. Tho 
doposit is about 20' in thickness and dips 10-15°. 
Bontonite from this sourco is light-grey or greenish 
groy in colour, but the rnatorial from the southern- 
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most portion of tho outcrop is stained yellow, es- 
pecially noar tho top and tho bottom of tho bod. 
Except for a small porcontage of sand, tho material 
is froe from objectionable impurities such as gypsum 
carbonaceous mattor, etc. Tho lowest layer, how- 
ever, contains somo saline matter, which has to bo 
discarded or loft out in quarrying. Owing to its 
oceurronco in hillocks and the presence of only a 
small amount of overburden, ibis dopositis readily 
workable. 

In Malani disl., near Banner railway station, a 
deposit of bentonite, over 5' thick, occurs under an 
overburden of 4' of sand and silt. Tho bod dips 
15-20° to the south-east and has boon traced along 
the strike for about 70'. Bentonite from this source 
is iron-stained along joints, and is associated 
with lenticular bands of selenite, and appears to be 
of poor quality. Recently three more deposits 
of superior quality bontonite have been located 
within a radius of three miles from Banner. These 
deposits are covered by a thick overburden of sand, 
and have not boen prospected so far. 

A deposit of bontonito over <V in thickness occurs 
on the western slope of an elongated hillock, situated 
about a mile east of Bhadres (2 5"53' : 71°1S'). It 
has been followed for about 300'. The material can 
bo excavated in large lumps. Another deposit 
4-5' in thickness occurs about a furlong south of 
tho village, but appears to bo of inferior quality. 

West of T)odra tank, situated two miles north- 
east ofBisala (2f>°f>5' : 7T14'), a deposit of bontonito 
over 7' in thickness and dipping at 20° to tho north- 
east occurs under 31' of overburden of sub-recent 
breccia. Tho material from this source contains 
somo lojitides of limonito in the lower portion, and 
noods some hand-picking. 

Half a mile to tho SE. of Maobar Kalan (25°43' : 
71°25') and close to the path to Shookar (25° 43' : 
71°30') bed of chocolate -coloured bentonite over 
5' thick, occurs under an overburden of sand, 
2.V or moro in thickness. Although the material 
can bo excavated in fairly largo lumps, its unattract- 
ive colour and other physical properties suggest 
that it is of inferior quality. 

East of Nimli Nadi, within tho limits of Hapa-ki- 
dhani (25°5(V : 71°22'), a 5' bed of poor quality 
bentonite occurs under 5' of alluvium and soil. A 
deposit, containing bands of clay-ironstone and 
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calcareous mattor, occurs about I.! miles west 
of Souri (2f)°5tf : 71° 1(f). 

In Karauli State, a deposit, of bcutonito-liko clay, 
1- 2' thick, occurs over ail area of about 00 acres 
at Dargama (20 10' : 77" 1 S'), situated in the western 
portion of the State, about 30 miles from Karauli, 
and about 2 miles west of Chambal River. 
Bresumably it occurs in association with rocks of 
tho Vindhyau age. According to the information 
kindly supplied by tho Development Member of the 
State, tlio day bed lies 15-20' below the surface, 
and is being worked by pits 3 T in diameter. 
Visitors to the Kaila Devi fair, held in the State 
every year in March, buy it in small quantities for 
cleaning hair. 

In India, the only deposits about- which field 
data are available are in Rajputana, the Punjab 
and Kashmir. The Jodhpur deposits occur near 
exposures of the Malani Volcanic Series. Micro- 
scopic examination of Bhimhar bentonite (Kashmir) 
shows that it contains some do vitrified glass. 
It is probable that like American bentonites, 
Indian bentonites have been formed by the re- 
deposition of dovitrifiod and decomposed volcanic 
ashes, tuffs and lava flows: those of Rajputana. 
from tho Malani roc ks ; and those of the Punjab and 
Kashmir, from the Panjal Traps and underlying 
Aggl o m orate SI atos . 

MI NINO, QIJAKRYINO ft TK KATMKNT 

Owing to gentle inclination of the rocks and 
thick overburden of sandstono, the deposit near 
Bhimhar (Kashmir) is worked by a number of 
adits driven into the bill-side. The deposit noar 
Roht-as in the Punjab is worked by shallow inclines 
and tunnels, in both theso areas, due to the thin- 
ness of deposits, it has not been found econo- 
mical to go beyond 20' from tho outcrop. 

Tn Jodhpur, excavation is done by quarrying 
with pick and shovel. The Hathi ki-dhani deposit, 
owing to its occurrence in hillocks, can he exploited 
entirely by this method. Tho other doposits will 
need stripping of overburden ; those at Banner 
and Bhadres, boforo long, will probably havo to 
be worked by somo underground method. 

Indian bentonites receive no treatment at tho 
hands of tho supplier, except hand sorting at the 
mines or quarries, to remove impurities and iron 
stained material. On tho obhor hand, in the United 
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Statos and Europe, bontonito is processed boforo 
sale. Processing consists essentially of drying, 
crushing and grinding bontonito in a hammer or 
Raymond mill, and air-flotation to about 200 mesh. 
As froodom from gritty impurities is an ossent’al 
requisite), some bentonites have to bo do-sanded. 

To improve their quality, some alkaline-earth 
bentonites are converted into alkali bentonites 
by a process of base exchange. This is done by 
treat ing them with the requisite quantity of soda 
ash in the form of a thick slurry in water, or less 
satisfactorily, by grinding together the two con- 
stituents to a finoness of 200 mesh. 

For use in refining petroleum products and vogo- 
tablo oils, bontonito is subjected to acid treatment 
similar to that for fuller’s earth. After drying and 
fine pulverization, bentonite is agitated with throo 
to four times its volume of 15-25% sulphuric 
acid (or hydrochloric) in a load-lined tank, and 
the mixture is maintained at about 80° for 6 hours. 
It is then allowed to stand, the acid layer is run off, 
and bentonite is washed to remove all t races of acid. 
The slurry so obtained, or bentonite powder obtain- 
ed by drying and grinding it, is employed in refin- 
ing oils. By this mild acid treatment, a pint of the 
exchangeable bases is removed and replaced by 
hydrogen which is responsible for the activation of 
bentonite. However, if stronger acid is used or if tho 
tomporaturo is allowed to rise higher, tho material is 
likely to deteriorate. The efficiency of most bonto- 
nites is appreciably increased by acid treatment, and 
for rofining petroleum products, troatod bontonito 
has been found to be superior to fuller’s earth. 

It is learnt that recently Mossrs. Gillanders 
Arbutlmot & Company have erected a pilot plant 
at Izatnagar near Bareilly (U. 1\) for tho baso- 
oxchange treatment of Bhimbar and Rohtas bo'n- 
tonitos. 

USES 

Bontonito finds wide and varied application in 
America and Europo, chiefly on account of its colloi- 
dal absorbing, claiifying and omulsifying properties. 
It is used in the treatment of drilling muds in 
petroleum industry ; in filtering and decolorizing 
oils and fats ; in foundry work ; in softening water 
and purifying sew age ; as a seal ; to give watertight 
lining in civil engineering ; in soap manufacture ; 
and as a substitute for soap in washing. It is 
also used as a chemically inert filler in various 
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industries, as a base in cosmetics and as a substi- 
tute for starch in sizing cloth and in dry cells. 
It can also bo employed for do-inking old newspapers 
as an absorbent of nitro-gly corine in t he manufact ure 
of dynamite ; and in tho preparation of surgical 
dressings, and oloetrical and thormal insulating 
materials. 

Some Jodhpur bentonites have got good disper- 
sive and omulsifying properties and are suitable for 
use in the manufacture of distempers. Tn rainy 
season, they aro usorl by villagers for preventing 
tho leakage of water through the channels and roofs 
of their huts. Tho Kashmir bontonito has boon 
employed as a base in the manufacture of anti- 
pldogistine. TuUson bentonite from the Punjab, 
along with caustic soda has boon employed by some 
woollon and toxtile mills near Amritsar for wool 
scouring, and kiou boiling. It has also boon used 
by tho Tata Iron and Stool Co. in moulding sands 
for heavy steel castings. Kashmir and Jodbpur 
(Hathi-ki-dhani) bentonites also have been used 
in foundries. 

PRODUCTION 

The working of Jodhpur bentonites commenced 
in 1937, and tho maximum annual output has boon 
100-150 tons, but this has substantially decreased 
sinco the Bihar material came into tho market. It 
is not known when the working of Bhimbar ben- 
tonite com moncod, but production in 1938. w as 
only 5(3 tons. The figures of output from other 
Indian sources aro not available, but that of Bihar 
bentonite appears to bo on the increase. 

Production of bentonite amounted to 20(> tons 
in 1943, and 10 tons in 1944. Tho pro- War price of 
Jodhpur bentonites varied between Rs. 12/8 and 
15 per ton delivered in wagon-load lots at Banner or 
Utarlai on tho Jodhpur Railway. The cost of 
mining Bhimbar and Rohtas deposits is compara- 
tively higher, and bontonito from thoso sources is 
said to bo sold at 3 4 times the price of Jodhpur 
bentonite. 

Benzoin tree, see Styrax benzoin 

BERBERIS Linn. Berberidackak 

The Barberries 

Tho barberries are a genus of spiny deciduous, 
evergreen shrubs, with yellow wood and yellow 7 
flowers. Of some 190 species, distributed mainly 
in tho temperate countries of the world, excepting 



berberis 


THE WEAl/m OF INDIA 


BERBERIS 


Australia and S. Africa, about 13 occur in India, 
mostly in tho Himalayas and in Assam. Four spe- 
cies occur in central and southern India (Nilgiris). 
One variety of B. asiaiica Roxb. (var. clarkcana 
C. K. Schneider), occurs in the Parasnath hills of 
Cliota Nagpur. Some s])ecies aro also found in 
Ceylon. 

The barberries are not easily distinguished 
from one another and considerable ambiguity still 
exists, especially as most of them arc known by the 
same vernacular names and possess similar proper- 
ties. Moreover, the species multiply by natural 
hybridisation. Tho five varieties of B. vulgaris 
Linn., as given in tho FI. Br. Ind. aro now con- 
sidered to be distinct species, and B . vulgaris 
Linn, of Europe docs not occur in India. B. nep- 
alensis S prong, has now boon included in the 
genus Mahon in Nutt. (q. v.). 

Berberis roots and bark have long been known in 
modicino, and havo been found to contain alkaloids. 


ALKALOIDS FOUND IN DIFFERENT SPECIES OF 
BERBERIS 


SpOCirH 

Parts ox am l nod 

Alkaloidu present 

B. aristata 

Root 

Berber in o 

(chief alkaloid) 

B. tuna lien 

StomH Sc root 

Uorhorine, 

oxyacanthino 

B. (win tica, var. 
clarkcana 


Borbori no, 
hydrnHtino and 
noprotinc (no 
oxyacunlhinc) | 

Ji . bhtUancnsis 
Anrradt. 

Hoot 

Umbollatine, * 
oxyacanthino 

B. cilyi’ii'orthinna Stem- bark & 

(J, K. Schneider root 

Berbcrim* * 

B. insign is 

do 

Umbel latino 
(chief alkaloid) 

jj. fyoiurn 

do 

do 

Ji. orthabotrys Bionort do 

ex Aiteli. 

Berliermo, 
oxyacanthino * 

ji. wnhcllata 

Stem -bark 

Umbellatine 
(chief alkaloid) 

B. vulgaris 

Root-bark 

Berborino, 
oxyaeanthino Sc 
berb imino. 

B . vallichiann 

— 

Umbellatine 


Berberis is employed in India as bitter tonic, al- 
terative, astringent, stomachic, diaphnrotic, 'geutlo 
aperient, and as curative of piles. Proscriptions 
of proved utility aro described by Roman (1920, 
23, 24, 37) and Birdwood (115). Roots of B. aria - 
tnta anil closely allied species have been included 
in tho I.P.L. 1946. In Western modicino tho bar- 
berry (B. vulgaris Linn.), is usod as a bitter tonic 
and stomachic and is administered in tho form of a 
tincture. 

Tho herb is prepared for uso in a variety of 
ways. A thick extract is mado from root bark, 
roots, and lower stem wood, by boiling them with 
water ; this is strainodand evaporated, till a dark 
brown sticky mass of tho consistence of opium is 
obtained. The product is called Rasauf , Rasa cant i. 
or Rasanjan . It is bittor, astringent and fairly sol- 
uble in water (58*4 82*2%), but only partially so 
in alcohol, (drowal and Koeliar (Indian J. med. 
Res., 1940, 28, 463) found that tho Rasauf from tho 
Punjab market contained 1 *67 -4*26% of total al- 
kaloids. But some simples with water soluble 
matter as high as 76% contained no alkaloids. A 
decoction and a tincture aro also obtained from 
roots and root bark. 

Rasauf of high alkaloidal content can he prepar- 
es 1 by boiling 20 lb. root chips with water for 4 5 
hrs. in a steam-jacketed extractor. The extract is 
removed and tho boiling is repeated 3-1 times till 
they arc completely exhausted. The extract is 
then filtered and evaporated in a steam-jacketed 
pan to a thick semi-solid mass. Tin* yield of Rasauf 
from B. h/ciuni was 15*4% of the weight of woo 1 
taken, and it contained: moisture, 25 ; and herber- 
ine, 9*4%. In crude preparations much of herber- 
ine is decomposed due to over- heating (For. Res. 
India and Burma , Pt. T, 1924-25, 100). 

Rasauf , mixed with butter and alum, or with 
opium and lime-juice, and paintol over the eye- 
lids, is a useful householl remedy in acute conjuc- 
tivitis, and in chronic ophthalmia. In Sin l mixed 
with drinking water, Rasauf is said to impart a 
cooling effect (Trot ter, 1940, 293). 

The practice of washing unhealthy ulcers with 
Rasauf decoction is very old. Varma (Indian med. 
Oaz 1927, 62, N4), and Karamehanduni (ih., 558), 
demonstrated that berberine sulphate cures orient- 
al sore. Idas Gupta and Dikshit (Indian J. med. 
Res., 1929, 16, 770) and Later Gupta (Indian 
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med. Qaz., 1930, 65, 683) experimentally proved 
its toxicity (in concentrations of 1 in 80,000) to 
L fish man ia tropica -the organism responsible for 
oriental soro. Three to five injections (1-2 o.c. of a 
1-2% solution) given onco a wook, bring about 
comploto cure (Chopra, Dikshit and Chowhan, 
ib. f 1932, 67, 194). It has now boon tried on a 
largo scale, and proved to be of undoubted valuo 
{Indian med. Qaz., 1933, 68, 265). 

The tincture and decootion havo long been used 
and re] )uted as effective antipyretics and antiperio- 
dies. The Central Indigenous Drugs Comm. (3rd 
Rep., 1916, 290) after a detailed investigation 
concluded that the tincture of B. lycium is of littlo 
use as a remedy in fevors of malarial origin. 
Chopra dal. {Indian J. med. Res., 1932, 19, 1193) 
havo now shown that borborine lias no effect on 
the signs and symptoms of malarial parasites and 
is definitely not anti-malarial. But the use of the 
alkaloid in liberating parasites into the blood 
stream, thus acting as a provocative agent in the 
diagnosis of latent malaria has boon confirmed. 

The drug has been employed as a gonoral febrifuge. 
Maksym and Nikonorow {Chem. Abstr., 1941, 35, 
3706) havo recontly found that the roots, 
stem cortox and homos of B. vulgaris of Europe 
sharply reduce experimentally produced fover in 
rabbits, and that only some of tho alkaloids, but not 
borborine, prosont in tho plant are responsible for 
this action. 

Chopra et al. (toe. cit.) havo investigated tho phar- 
macological action of berberine. It is found to be 
only moderately toxic to largor animals. Tho 
minimum lethal dose per kilogram body woight 
for rabbits is about 0* 1 mg. It is stated to be most- 
ly destroyed in rabbits, but in man considerable 
amounts appear in urine, a few hours after oral 
administration. Gupta and Kahali (Ind. J . med. 
Res., 1944, 32, 63) havo shown that the action of 
umbollatino is similar to that of berberine, but more 
intonso. It is also toxio to Leishmavia tropica and 
lias been tried successfully in the treatment of 
oriental soro. 

Berberine is extractod from the powdered drug 
with dilute acetic acid. On concentrating the filter- 
ed decoction to a thick syrup, and adding to it 
throe volumes of 20% sulphuric acid, the crude sul- 
phate slowly crystallizes out. When this is washed 
with cold water, redissolved in boiling water, and 


some alcohol and sulphuric acid added, the pure salt 
crystallizes out in bright yellow needles. 

A yollow dye is obtained from the root and 
the stem. The colouring matter is reported to 
exist chiefly in the bark and in tho young wood 
immediately below the bark. Tho barberry dyo has 
boon largoly used in tanning and colouring leather. 
According to Trotter (toe. cit., 280) dyes from 
the root of B. arislata, are still used locally by 
villagers. 

Somo species are cultivated as ornamental 
plants for their foliage and flowors. 

B. aristata DC. The Indian Barberry 

D. E. P., I, 442 ; FI. Br. Ind., I, 110 ; PI. XXX, 
2 ; Bontloy and Trimon, PI. 16. 

Sans. — Daruharidra ; Arab. — Ambarbaris ; Pers. 
— Zarishk ; Hind. — Chi fra, dar-hald, rasaut, kash- 
mal ; Beng. — Darhaldi ; Mar. — Daruhald . 

An erect spinous shrub 6 IN' high, often for- 
ming gregarious patches, pale yellowish -brown 
bark, closely, and rather dooply furrowed. Flowers 
are golden-yellow. 

It occurs on tho Himalayas from 6,000 10,500', 
and also on JSIilgiri Hills, and in Ceylon. 

The root -bark is rich in alkaloidal content. . Ray 
and Roy {Sci. & Cult., 1941, 6, 613) havo shown 
that borborine, the principal alkaloid, can be easily 
obtained from the roots in tho form of its salts 
(yield of hydrochloride, 2*23%, and of sulphate 
3%). 

Tho use of the roots as a source of Rasaut has boon 
referrod to. Tho dried berries aro edible. 

B. asiatica Roxb. 

D. E. P., I, 44 ; FI. Br. Ind., I, 110 ; PI. XXX, 3. 
Kumaon — Kilmora ; Garhwal — Kingora . 

An ovorgreen erect thorny shrub 4 -6' high, with 
light brown rough bark. It occurs on the dry outer 
Himalayas from 2,000-8,500', and in Assam. 

Chopra, Ghosh and Ratnagiriswaran {Indian J. 
med . Res., 1929, 16 , 770) have shown that the plant 
contains borberine and oxyacanthine, C<, 7 H 4 0 O fl N 2 
(m. p. f 208-209°). The total alkaloidal content 
of roots is 4*0%, and of stem, 1*95%, of 
which berberine is 2*09 and 1*29%, respect- 
ively. 
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The roots arc ono of the principal sources of 
Rasaut. Tho fruit is edible and is sometimes given 
to child ron as a mild laxative. 

B. insignis Hook. f. 

FI. Br. Ind., T, 111. 

Lkpci r a — Timburjhin . 

A large beautiful holly-like bush, 4-6' high, with 
well developed internodes. It is a native of the hu- 
mid forests of tho eastern Himalayas from Nopal 
and Sikkim to Bhutan, between 8,000-10,000'. 
It occurs plentifully around Darjeeling. 

Chatterjoe (Chcm. Abstr. f 1941, 35, 8208) 

reports that the stem bark contains 1 *52%, and 
the root 2*5% of total alkaloids, consisting almost 
entirely of umbellatine, C 2 iH al 0 8 N, m. p., 206-207. 

B. lycium Royle 

D. E. 1\, I, 445 ; FI. Br. Ind., I, 110 ; Pl.XXX, 4. 

Stmla — Kasmal ; Jatjnsar— Chatroi ; Gakh- 

wal — Kirmora. 

An erect rigid shrub 4-8' high, but sometimes as 
high as 12'. Bark light-greyish and rough. It 
occurs from Kashmir to Garhwalonthe outer north 
western Himalayas on clearances and along road- 
sidos, botween 2,500 — 8,000'. 

Chatterjco (J. Indian chcm. Soc , 1942, 19, 232) 
includes it among the Himalayan barberries which 
contain umbellatine as the major alkaloid. 

Rasaut was onco considered to be a special pre- 
paration from this species. Chopra (294) states 
that most commercial samples are mixtures of 
B. lycium and B. asiatica, 

B. umbellate Wall. 

FI. Br. Ind., I, 110. 

It is a common gregarious shrub 2 4' high, some- 
times attaining 8'. The twigs and young shoots aro 
reddish and glabrous. It occurs on the main Hima- 
layan range and antorior dry ranges (9,000-12,000'), 
from Kashmir eastwards, and from Kumaon 
to Bhutan. It forms patches in openings in bluo- 
pino forests, or is scattered over bare southern as- 
pects above forest lovol. It has a stunted growth 
at high elevations. 

Umbellatine was first isolated from the stem 
bark of this plant (yield 0*68%). 


B. wallichiana DC. 

FI. Br. Trnl, I, 109. 

Assam —Dieng’niang-mat-shynarang. 

Tall, evergreen shrub up to 10' high occurring in 
Nepal, Sikkim and Bhutan, at elevations of 8,000- 
10,000' and at 5,000' in Assam. 

Oxyacanthiiio and umbellatine hnvo been found 
by Chatterjoe in its root and bark (J. Indian chcm . 
Soc., 1942, 19, 233). 

BERCHEMIA Neck. Riiamnaceae 

D. E. 1\, 1, 447 ; FI. Br. Ind., I, 637. 

A genus of unarmed shrubs or woody climbers, 
containing 15 species, mostly confined to eastorn 
Asia. 5 species occur in India. B. florihunda 
Wall, is a pretty shrub or small tree, found in the 
Himalayas and sub-Hinmlayan tract (Gamble, 
184). 13. lineata DC. is reported to bo medicinal 

(Kirt. & Basu, I, 587). 

BERGENIA Moench S ax i ™ a a a u k ah 

A genus of 10 species of perennial horbs, distri- 
buted in East Asia, of which 3 aro found in India. 

B. ligulata (Wall.) Engl. Syn. Saxifraga ligu- 
lafa Wall. 

D. E. P., VI, ii, 484 ; FI. Br. Ind, II, 398 ; 
Kirt. & Basu, PI. 401. 

A small plant, growing closely oppressed to rocks 
with leaves about 10" in diameter. It is found 
throughout temperate Himalayas from Kashmir 
to Bhutan, between 7,000 -10,000', and in Khasia 
Hills at 4,000'. 

Its root is said to be used in fevers, diarrhoea 
and cough. It is reported to contain gallic acid, 
tannic acid (14*2 %), glucose (5*6 %), mueilago, 

wax, etc. (Wehmor, I, 423). 

The largo leaves aro used as plates. 

BERGIA Linn . Elat i n ac ha k 

FI. Br. Ind, I, 251. 

A genus of herbs and underslirubs, including 
about 25 species, distributed in tropical and tempe- 
rate countries. Of these. 4 are found in India. B. 
odorala Edgow, a medicinal aromatic under shrub, 
is found in western llajputana, Gujarat, and JSind 
(Kirt. & Basu, I, 253). 
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BERRYA Roxb. Tiliaceae BERYL 


Tlio genus includes *1 Hpocins oftroos, distributed 
in tlio Indo Malayan Peninsula and Polynesia. B. 
cord if alia is a valuable timber tree. 

B. cordifolia (Willd.) Burrct Syn B. am Manilla 
Roxb. The Trincomalkk Wood 

T). E. P., I, 447 ; PI. Br. Ind., I, 383 ; Boddome, 
PI. 5S; PI. XXVI, 2. 

Tel. - 8a mla-dc vadaru ; Tam.- Chavandalai ; 

Ceylon Halmilla ; Bijrm.-- Petuun . 

A moderately large deciduous tree, attaining a 
height of 60-80', and a girth of O'. It is found 
scattered in mixed deciduous forests, chiofly 
of the drier type, throughout Burma, up to a height 
of 3,000'. It occurs in small numbers in the Anda- 
mans and Coy Ion, and is frequently planted in 
South Indian forests. 

The heart wood is dark rod or brown, with darker 
lines. It has a dull or greasy feel, and when freshly 
cut, a characteristic odour. It is very hard and 
heavy (sp. gr., approx. 102 ; air-dry wt., 651b. per 
c. ft.). It seasons well and is durable even in exposed 
situations. It is difficult to saw, but works and 
machines well and can be brought to a good finish. 

On account of its strength and flexibility, Trinco- 
maleo wood is much used for the construction of 
frames, shafts, spokes and the bent parts of carria- 
ges and carts. It is also used for spear handles, plou- 
ghs and other agricultural implements. Tt, is good 
for beams, posts and other building purposes. In 
Madras, it is employ od for boat making. It can 
bo made into bent-wood walking sticks. Although 
very ornamental, it is somewhat heavy for brush- 
backs and gunstocks. It is not very suitable for 
furniture, but might, be used for small panelling 
and bont-wood furniture (Pearson and Brown, 
T, 167). 

The tree yields a fibro of minor importance 
(Trotter, 1940, 233). 

BERTHOLLETIA Hurab. & Bonpl. Leoythtdaceae 

Bailey, 1914, 534. 

B . c.xcdsa JTumb. & Bonpl., a tallhandsomo tree 
which yields Brazil nuts, is a native of South Ame- 
rica. It was introduced into Ceylon in 1880, and has 
not proved successful at Bombay. The oleaginous 
kornels (60 70 por eont. of oil) are much relished as 
dessfcrt by Europeans. 


L>1. XXV, 3. 

Beryl is an alumino-silicato of beryllium (sp. gr., 
1*83), ono of the light metals. Its gem varieties, 
emerald and aquamarino, have been known in India 
from very ancient times. The element, one© con- 
sidered rare, and still very costly to produce, lias 
become an important alloying ingrodient in non- 
ferrous metallurgy. 

Beryl (3BoO. ALO a . 6Si() 2 ; sp. gr., 2*7 ; H„ 

7 *5) is the only important ore of beryllium. It 
occurs in hexagonal prismatic crystals— refractive 
indices co, 1 *57-1 *60 ; and £ 1*56-1 *59. Dichroism 
is distinct but not strong. It is greon, bluish- 
green, yellow, or white in colour, usually opaque 
to transparent. When puro it contains 14*1% BeO 
(or Be, 5%). Tlio commercial mineral may 
contain as low as 9% BeO, because of replacement 
by alkalies. 

Emerald is a grass-green gem variety of boryl, 
and stones with various colours such as pale green, 
yellowish -green, bluish -green to deep blue are clas- 
sed as aquamarine. The golden-yellow gem varioty 
is called golden beryl. Bright green emeralds aro 
said to contain 0 1 % of chromic oxide to which the 
green colour is attributed. The pink or rose-red 
variety of beryl (morganite) is said to owo its 
colour to a small amount of caesium. 

Of gem varieties, emerald of good colour and with- 
out flaws is the costliest precious stone. Flawless 
stonos of 5-10 carats are very raro and fetch fancy 
prices. Aquamarine, pink and yellow (golden) 
beryls are more common than emerald and are 
comparatively cheap. These stones arc cut in 
brilliant fashion, or step cut. The darker stonos 
are cut and engraved. Aquamarine is also cut into 
pondants. 

Beryllium minorals aro found mostly in pegma- 
tites, granites and syenitos. They are also found 
occasionally in gneisses and mica-schists. When 
occurring in pegmatites, the crystals may attain 
large size and good crystal form. Beryl crystals 
are sometimes of huge size, 2-3' in diamotor, and 
several feet in length and weigh many tons. Crys- 
tals grown in cavities in the mother-rock are fre- 
quently quito transparent and of gem quality. 
Whereas common beryl is found in pegmatites, 
emerald occurs in schistose rocks and limestones, 
in closo proximity to granite intrusions. 
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distribution 

(Krishnan, Bee . geol. Surv. India, 1942, 76, Bull. 
Boon. Miner., No. 13). 

Beryl is widely distributed in pegmatites 
associated with granites in various parts of India, 
particularly in Rajputana, Bihar and Madras. 

Bihar : The mica-bearing pegmatities of Cay a 
and Hazaribagh contain beryl in several places. Its 
presence has been notod in a dyke crossing the 
Tendwaha river, south of Mahabar hill in ITazari- 
bagh dist. TJio mineral is fairly common in the 
Kodarma forest, and Jorasemar and Gawan in 
Hazaribagh, where it is associated with tourmaline, 
garnet, etc. Beryl has also been found at Mahosri 
in Monghyr dist. Single crystals weighing several 
maunds have boon collected occasionally from the 
mica mines of Biliar. 

Burma : In tlio Mogok Stone Tract, beryl has 
been found in byon or gem gravels, and in the 
great pegmatite dyke at Sakangyi on the way to 
Mogok. Beryl is known to occur in granite and 
pegmatite at Byingyi in Yamethin (list., where 
it is associated with wolfram and molybdenite, and 
in tho Dawna mountains of Amherst dist. 

Ceylon : Aquamarine occurs in tho gem gravels 
of Ceylon along with other gem stones, in alluvial 
deposits, and also in its original matrix, i.e ., 
pegmatite containing aquamarino and moonstono. 

Kashmir : Pegmatites in Baltistan contain beryl 
and aquamarine, togothor with tourmaline, 
garnet and muscovito. Gem quality acquamrinc up 
to 3" in length is found in drusy cavities, whereas 
ordinary boryl may bo up to 6" in length. This 
aquamarino is light blue and occasionally contains 
patches of violetish-bluo colour. North of Kaghan 
village, the granites and pegmatites intruded into 
the Salkhala series show beryl, tourmaline, flourite, 
corundum, otc. 

Madras : Tho mica pegmatites of Nellore dist. 
are known to contain some beryl. Tho chief occur- 
rences aro near Gudur (14° 9' : 79° 51'). Small 
quantities of beryl havo been obtained from some 
of tho well known mica mines in this neighbourhood, 
but no attempt has been made so far to separate 
and market the mineral. Tho beryl is blue, green, 
yellowish-green, yellow or white in colour and con- 
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tains, on ail average, about 12*5-13 % BeO. 
Crystals up to 3' in length are known. 

The pegmatites near Padayur or Pattalai 
(11° 3' : 77 J 33') in Coimbatore dist. are said to havo 
been mined about a century ago for aquamarine. 
Tho mineral is occasionally found in the graphic 
granite of Sivanuilai in the same district. Small 
crystals have been found in situ in mica-bearing 
pegmatite at Karaiyaur (11° 35' : 77° 56') and 
Kurumbaputti (11° 35' : 77° 52'), a few miles 
north-east and north, respectively, of Sanknridrug 
in Salem dist. and at Vairamangalam nearBhavani 
in Coimbatore dist. 

Mysore : In a pegmatite at Yediyur, near 
Bangalore, some opaque bluish-gioen crystals of 
beryl havo been found in a 2' quartz vein. The 
crystals aro very sporadically distributed and 
the quantity obtained in a trial pit sunk on tho 
reef to a depth of 25' was loss than a cwt. Associa- 
ted with common beryl are found some pale bluish 
and yellowish-green crystals, translucent to trans- 
parent in parts. Prom these, small gems havo been 
cut ( Quart . J. geol. Soc. India , 1942, 14, 175 
and 181). 

N. ]V. F. P. and north-western Himalayas : Thero 
are numerous granitic intrusions in tho gar - 
netiferous schists close to the Afghan frontier. Ono 
of those intrusions at Sirwig-o-gaz shows fairly 
abundant beryl crystals some of which aro of gem 
quality (aquamarine), the major part being green 
and blue beryl full of cracks. Tho Central Gneiss 
of Sutlej and Chandra valleys shows numerous 
veins of alhite -bearing granite and pegmatite, in 
which beryl is frequently seen. Their presence in 
the Shipki Pass and in the Mount Kamel region 
has also been notod. 

Orissa : Crystals of beryl were found associated 
with the mica pegmatite at Burhiakata (21° 18' : 
84° 8') in Sambalpur dist., and Nangullia Bera 
(20° 48' : 83° IP) and Baideswar (20° 21' : 85° 23') 
in Cuttack. The Burhiakata occurrence is unusual, 
as the amount of boryl although small is larger than 
is found in any of tho Bihar mica mines (Kcon. 
Geol. Orissa, Officers geol. surv. India, 1943, 121). 

Bajjmtana : The most productive occurrences 
aro in Ajmer-Merwara and Mowar (Udaipur 
State), which havo been described by Bhola (Trans. 
Min . geol. Inst. India , 1935, 29, 127). 
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In Ajmer-Merwara, at Bisundni (25° 44' : 75° 12') 
near Dcoli cantonment, there is a coarse peg- 
matite, ovor 1,000' long and 75-100' wide. In 
this, numerous crystals of beryl of large size are 
found, some of them being up to 4' across and 
20' long. A single crystal is known to have yieldod 
as much as 20 tons of beryl. This deposit gave 
about 1,000 tons of beryl in \33 and ’34. Some 
transparent pale green boryl of gem quality and 
some good rose quartz are also found hero. At 
Tehari (20° 24' : 74° 58') thoro is a lenticular mass 
of pegmatite, measuring 130' x 40' in the thickest 
part, and dipping vertically in a country of mica- 
schists. Beryl crystals are up to a foot in thickness, 
and 5' in length. Up to 1934, this deposit had pro- 
duced about 16 tons of high grado boryl. Somo 
books of amber-coloured mica were also found hero. 

A pegmatite near Lohagal (26° 31' : 74° 42'), 

showed the presence of beryl, up to 3' in length and 
6" across, but the yield was not good. A pegmatite 
body at Kharwa (26° 12': 74° 28') contains beryl 
in the south-western portion in association with 
microclino. About 6 tons of beryl wore recovered 
as a by-product of felspar mining. Another peg- 
matite at Shokla (26° 12' : 74° 55') showed a few 
largo beryl crystals in association with pink fel- 
spar, but after yielding about 4 toils of beryl, it 
became barron below a depth of 6'. In recent 
years, an old mica mine at Giordan (25° 43' : 75° 10') 
has also yielded somo boryl and mica. Some beryl 
occurs about two miles west of Sanvar (26° 4' : 
75° 31'), on either side of the Nasirabad -Dcoli 
road. 

In Mewar State, largo boryl crystals, up to 18" 
across, occur in a pegmatite covering an area of 
GOO' X 500' near Deora (25° 32' : 75° 10'). The 
crystals are scattered in the patches of pegmatite. 
Near Jamoli, a pegmatite, 500' x 280', forms 
a hill, on the northern and eastern slopes of 
w hich are scattered beryl crystals, some of w hich 
are up to 2J' thick. This occurrence was discovered 
in 1935. and the locality is about 40 miles from 
the railway. There are also several other pegma- 
tites in this State, some of which presumably 
contain boryl, for there lias been some production 
(also of gem quality material) during the last 3 or 
4 years. 

Other localities in Rajputana are Ninjar 
(27° 26' : 76° 31'), Rajmahal (25° 31' : 75° 34'), near 
Toda Rai Singh (26° 2' : 75° 35'), and between 


that place and Tonk. Some beryl lias also been 
obtained from Para (25° 33' : 75° 4') and from 
Taragarh bill near Ajmer. 

All the beryl so far exported from India lias 
been obtained from Rajputana, mostly from 
Ajmcr-Menvara and Mewar. The mineral from 
Bisundni contains about 13% BeO, while that 
from other localities in Rajputana is said to be even 
richer. 

MINIMA PKKPAKATION AND UKKH 

Beryl is scarcely ever mined independently and 
it is usually a by-product in tho mining of felspar, 
mica, lithium minerals, etc. But much of the Indian 
output is from direct mining. As the mineral 
occurs in the form of coarse crystals it is hand- 
picked after breaking up the matrix. 

It is reported that the froth-flotation process 
has been adapted to the concentration of beryl, 
if it occurs in a granular form with other miner- 
als. ISo far it has not been necessary to use this 
process in India, as enough clean mineral is avail- 
able in coarse form. 

Beryl is employed for the extraction of beryl- 
lium oxide and beryllium. The metal is obtained 
by the electrolysis of a molten bath of either 
beryllium oxide and beryllium fluoride, or beryl- 
lium chloride and sodium chloride. More commonly, 
its copper alloy is prepared directly as misch 
metal by the addition of finely divided copper to 
fused beryllium oxyfluoride, during electrolysis. 
The Brush Beryllium Co., U. S. A., have develo- 
ped a chemical process for preparation of the 
metal and its alloys. The ore is dissolved in strong 
sulphuric acid and the sulphate formed is converted 
to tho oxide in a rotary kiln at a temperature of 
1450°. The oxide is then reduced to the metal by 
carbon or hydrogen. The alloys are mado by 
troating beryllium oxide with carbon in an are 
furnace in the presence of heavy motals (Kaweeki, 
Client. Tr . .. /., 1946, 118 , 540). 

Beryllium is steel groy in colour and is as hard 
as quartz. Its sp. gr. (1*83) is slightly more than 
that of magnesium (sp. gr., 1 * 74) which it resembl- 
es in some of its properties. Tho metal as such finds 
very few uses. It is employ od for tho electrodes of 
neon signs, windows of X-ray tubos and in cyclo- 
trons. But the largest outlet for beryllium is in 
the preparation of its alloys with copper. These 
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usually contain 2-3% of beryllium. The alloys can 
bo hardoned by heat treatment and the tensilo 
properties produced cover a wido range. The 
addition of small quantities of a third element such 
as iron, cobalt, nickel or chromium has the effect 
of permitting heat-hardening when beryllium con- 
tent is much lower, Beryllium -copper alloy is 
non-magnotic and non- sparking. It is used in 
safety tools, flat and coil springs, pistons for vibra- 
tors, tiring pins of revolvers and rifles, worm goar 
of sowing machines and in heavy duty bearings. 
The alloy has also been used for sotting diamond 
in drill bits. Alloys of beryllium with nickel, iron 
and aluminium are also known. 

Beryllium oxide is a highly refractory material 
melting at about 2750°. Crucibles mado out of 
the pure oxide can be used at as high a tempera- 
ture as 2300°. without being reduced by carbon. 
Sintered beryllium oxide is very hard and is useful 
as an abrasive for the grinding and polishing of 
hard alloys. Both beryl and beryllium oxide have 
been tried in ceramics. The partial substitution 
of folspar by beryl in porcelain compositions pro- 
duces an excellent electrical porcelain with low 
coefficient of expansion and high insulating 
properties. A small addition of beryllium oxide to 
glass is said to make it harder. Beryllium salts 
have been substituted for thoso of cobalt for in- 
creasing tho brilliancy of lithophono, and beryllium 
nitrate in small quantities has beon usod to 
strengthen tho ash skeleton of mantles. 

PRODUCTION 

Tho annual world production of beryl is estima- 
ted at about 1,000 tons. Tndia, Argentina, Brazil, 
and tho U. S. A. are the chief producing countries. 
According to the IJ. »S. Bureau of Mines, Ameri- 
can industry consumes about 500 tons of beryl 
por year. Two-thirds of tho total consumption 
goes into alloys, mainly Bo-Cu alloys, and tho 
remainder into tho manufacture of ceramic glazes, 
super-refractories and abrasives. 

In India, beryl is mined chiefly in Ajmcr-Mor- 
wara, but the easily-won surface material is growing 
scarcer. Tho mica mining areas of Bihar and 
Madras are potential sources of 5 10 tons of by- 
product beryl per annum. Bhola (loc. cit.) esti- 
mated that in 1935 tho cost of delivery per ton of 
beryl produced in Ajmer-Merwara, at the rail-head 


in Bajputana, varied from Rs. 35 00. Before 
the last War (1939-45) most of the beryl mined in 
India used to be exported to Cermany and the 
United States. 


ANNUAL PRODUCTION OF BERYL IN INDIA 
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BETA Linn. C n en opo d r a ce a e 

A genus of 0 species of biennial, succulent herbs 
with swollen roots containing sugar, found mainly 
in western Europe and the Mediterranean region. 
Cultivated beets are tho several forms of B. 
vulgaris , which is regarded as derived from the wild 
sea-hoot, B. rnaritima Linn., a native of tho coastal 
parts of tho Mediterranean region and adjacent 
Europe. 

Tho sugar-boot is extensively cultivated in tom- 
perate regions for the manufacture of sugar. The 
garden hoot is a well-known vegetable. Swiss 
chard, B. vulgaris var. cicla Linn., a foliago 
beet, is one of tho best pot-herbs, cult ivated in sum- 
mer in Europe and N. America. In northern India, 
B . vulgaris var. bengfodensis is grown as pot-herb. 
The mangels, B. vulgaris var. crassn are derived 
from ({hard and are used as cattle feed. 

B. vulgaris Linn. The Beet Root or The Carden 

Beet 

1>. E. P., I, 448 ; El. Br. Tnd., V, 5. 

Arab. — Salaq ; Pers. & TItnd. — Chukandar . 

A biennial herb, producing in the first year, a 
largo swollen fleshy root and a rosetto of leaves, 
and in the second year flowers and sood. Under 
certain conditions, however, the plants may flower 
arid set sood- in tho very first year. Tho root is 
usually of doop red colour, occasionally pink or 
whito. 

Tho garden beet has boon known for a long tiino 
hut its use as a vegetable is recent. It is probably 
a native of Europe, but its cultivation has now 
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spread to most parts of tho world. It is grown in 
northern India in winter, and in Bombay and parts 
of south India throughout the year. 

Tli ere are several variotios of boot, which differ 
only in form, colour and time of maturing. A 
good boot on cutting should show mostly tho rod 
succulent portion, and very littlo of tho white 
woody rings. The variety most commonly grown 
in India is the Crimson Globe. Sutton’s Blood 
Red, a long beet, is another good strain. 

The garden boot can bo grown on nearly all 
typos of soils, but it doos best on a fairly deep, 
moist, but well-drained, friablo loam. It needs 
hoavy manuring (potash fertilizers or weJl- 
decomposod cattle manure) and is sensitive to soil 
acidity. An application of common salt at the 
rate of 1 oz. per sq. yard, a fortnight bofore 
sowing, is said to be beneficial. 

Tho goods are thinly sown in well -prepared soil. 
They germinate in 10 days. Tho seedlings are thin- 
ned and spaced 6'apart. The crop is harvested in 
about throe months (Macmillan, 306). 

The boots are eaten boiled or as salad. They are 
also picklod. Tho tondor leaves and young beets, 
the so-called beet greens, aro used as pot-herb. 
TJioir uso in this country is still largely confined to 
Europeans. 

Tho boot root contains .-moisture, S3 *8 ; protein, 
1*7; carbohydrate, 13*6 ; fat, 0- 1 ; mineral matter, 
0*8; Ca, 0*2 ; P, 0-00% ; Fe, 1*0 mg. ; vitamin 
1$!, 70 I. U. ; vitamin 0, ss mg./lOOg. (filth. Bull., 
No. 23, 1041, 31). The beet greens contain more 
iron and aro richer in vitamins, particularly 
vitamin A (Fe, 3*1 mg. ; vitamin A, 21,000 I. U. ; 
vitamin B,, 110 //g.; and vitamin C, 50 mg./10Qg., 
Heinz Co. Nutrit. Chart, 19*12, 21). 

B. vulgaris Linn, var. rapa Hum. The Sugar Beet 

Tho sugar beet is a whito-rootod biennial, which 
has been developed by continuous selection from the 
mangols. It is much smaller in size, but tho sugar 
content of roots is highor, being foquontly ovor 20% 
by weight. 

Although it has been known for a long time, it 
bocamo an important crop only in the nineteenth 
century. During Napoleonic wars, Franco was 
cut off from the supply of sugar and Napoleon 
encouraged tho cultivation of sugar beet for its 
manufacture. As a result of continuous selection 
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tho sugar contont of roots was raised from 5 
to over 20%. The sugar hoot is now extensively 
cultivated in Europe, and to a considerable oxtent, 
in the II. 8. A. and New Zealand. It has been ex- 
porimentally tried in sovoral parts of India, and 
promising results have boon oh tainod in tho North 
West Frontier Province both with regard to tho 
yield of roots per aero and tho sugar content (Ind- 
ian Sugar Comm. Rep., 1921, 199; Annu. Rep., 
Dcj). Agric. N.W .F.P., for 1937-38, i, 12 andii, 1). 

Tho sugar beet requires a mean temperature of 
75°i\ for germination. In its early stages, it must 
ha vo a cool climate (32 50°F.). Tho root begins to 
develop in spring, when the temperaturo ranges 
from 68-8f)°F. For sugar accumulation, a tem- 
perature higher than 86°F is required. Such varia- 
tions in climatic conditions aro met with in tho 
Peshawar valley, from eaily October to the ond of 
April. Sugar beet has been successfully cultivated 
there, and the averago yield of roots por aero from 
1935 41 was 9*6 17*7 ions and tho sugar porcent- 
ago, 12-9-14*3 (Shall, Indian F?ng., 1945, 6, 57). 

Tho roots, cultivated in England, contain : mois- 
turo, 76*6 ; protein, 1 • 1; oil, 0*1 ; soluble car- 
bohydrates, 20*4; fibre, 1*1 ; ash, 0*7% (BnlL 
il ini st. Agric. Lond. No. 124, 1945, 3). Tho ash 
content of roots (moisturo-freo) is 3 5% of which 
K a O is 40-60. and P 2 O fl , 10- 20% (Wohmor, I, 291). 

For tho manufacture of sugar, tho roots are cut 
into thin slices and sugar is extracted by diffusion 
in a sorios of tanks containing hot wator. Tho ofli- 
cioncy of tho process is 97%. Tho subsequent 
treatment of tho extract for tho production of crys- 
talline sugar is tho same as in the case of sugarcano 
juioo. 

Tho by-products of boot sugar industry aro tho 
tops, tho pulp or slices, the filter-cake and molassos. 
Tho tops and pulp aro used as stock food, and the 
pulp and filter-cake as manure. Rocontly the dry 
pulp has boon found to contain about 30% of galac- 
turonic acid in tho form of poetic substances. This 
acid forms tho base for the synthesis of vitamin ( -. 
A ton of dry boot pulp is reported to yield 50 lb. 
of the vitamin C ( Chem . Age, Lond., 1946, 51, 35). 

Boot molassos contains : wator, 20 ; sucroso, 50 ; 
organic non-sugars, 20 ; and ash, 10% (Riegol, 230). 
Unlike cano molassos it does not contain any invert 
sugar. Its protein content works out to about 
3*7%. It contains up to 3% of betaino (Wohmer, 
loc. cit. t 290), which is recovered from it. Boot 
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molasses servos as stock food, and is also used for 
swootening other animal foods. It is usod as raw 
material for the manufacture of alcohol. 

About one-third of the total world production ot 
sugar is from beot. In 1939, boot sugar production 
was J 2 • 5 million short tons, while tho total quan- 
tity of sugar produced amounted to 35-5 million 
short tons. Russia (2-9), (Germany (2*1), tho 
U.S.A. (1-8), and Franco (1-1 million short tons) 
wore tho principal producers of beet sugar. 

Boot sugar used to form about 10% of tho total 
imports of sugar into India. In 1926-27, 1*8 mil- 
lion tons valued at lis. 3 -9 croros were imported. 
Tho imports declined after tho grant of protection 
to tho Indian Sugar Industry in 1931, and have 
stopped completely since 1940. 

imports of beet suoar 

Qty. VaI. 
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Betel leaves, soo Piper betle 
Betel nut, see Areca catechu 

BETULA Linn. Betulaceak 

A genus of troos and shrubs, comprising some 38 
spp., widely distributed from the Arctic Circle to 
southern Europe, the Himalayas, China and Japan, 
and extending to tho soutliorn Uuitod States. Some 
of the spocies are valuable timber troos of whioh 
B, pendvla Roth and B. pubescent Ehrli. are tlic 
common European species. B . lutea Michx. the 
Yellow Birch, and B. papyri fern Marsh, tho Paper 
Birch, are American timber troos. The bark of 
Bdula lenta Linn., a North American species, is a 
source of commercial wintergreen oil. Tliroo spo- 
cies occur in India. 

B. alnoides Bitch.- -Ham. Syn. B. acuminata Wall. 

Indian Birch 

1). E. I\, I, 451 ; C. P., 131; FI. Br. Ind., V, 599. 

Hind. — Bhujpattra ; Beng. — Hlosunle ; Nepal — 
8aur, sons ; Assam -Dinglecn. 


A moderate-sized to large tree, with a straight 
stem, up to 100' in height and 4 ;Vin girth, found in 
the Himalayas from the Ravi eastwards (5,000 ■ 
10,000'), the Khasi Hills (3,000-5,000'), Manipur, 
and the hills of Burma (5,000 6,000'). 

Tho wood is white or grey, moderately hard, 
straight-grained and even-textured. It is gonorally 
differentiated into distinct whitish sapwood and 
light greyish -red to pinkish-grey heartwood, which 
turns to light greyish-brown or grey. It is mode- 
rately heavy (sp. gr., 0-50-0-05 ; air-dry wt., per 
e. ft.., 32 lb. for the U.P. specimen, and 41 lb. for the 
Bengal specimen), and is a strong and fairly durable 
timber. It is liable to got stained if left oxposod 
too long after felling. It is very easy to saw, work, 
pool, turn and finish. 

Anatomically tho wood is featured by distinct 
but relatively inconspicuous growt h rings, abundant 
diffused meta-traohoal parenchyma and terminal 
parenchyma, medium coarse non-septato fibres witli 
min u to bordered pits, and narrow, homogeneous 
or nearly homogeneous rays which are somewhat 
darker than tho background and form a low, in- 
conspicuous fleck on tho radial surface (Pearson 
and Brown, II, 964). 

It is ono of the few Indian woods which can he 
favourably compared with European timbers for 
plywood. In the tests hold at Dobra Dun, it sur- 
passed tho specifications for imported plywood and 
was found to bo exceptionally good when tested 
in tho form of plywood teaboxes. However, on 
account of its high cost of extraction and unsteady 
supplies, it does not appear to bo very economical 
for general plywood manufacture (Kapur, Indian 
For. Hcc ., New Series, Util., 1942, 2, 272). According 
to Li mayo & Mohammad (i£., 187), it is good in 
drying ami holding glue, and is ono of tho host 
Indian woods for aircraft plywood. It is suitable 
for intorior of cabinet work, turnory, spools, pill 
boxes, etc., and is excellent for tool handles of 
screw drivers, planes, saws, eto. In Calcutta, it is 
used in gramophone and radio cabinet work. 
Tight clean veneer can also be obtaiuod from it. 

The main sourco of supply is the norlhorn circle 
of Bengal, whore 50,000 o. ft. aro said to bo 
available annually. Simla and Bushahr divisions 
of the Punjab, and the Jaunsar and Tehri forests 
of the United Provinces, can supply small quanti- 
ties. Tho prico quoted in Bongal in 1937 was 
Rs. 50-80 per ton in sawn sizes (Trotter, 1944, 55). 
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B. cylindrostachys Gamble 

D. E. P., 1, 453 ; PI. Assam, IV, 328. 

Bkng . — Sattr ; Lepcha — Snnli ; Nepal — - Sauer . 

A lofty tree reaching a height of 120', found in tho 
Darjeeling hills, from tho torai u]) to 6,000', and 
in Assam up to 4,600'. 

Tho air-dry loaves have boon found to contain 
0* 12, and tlio bark, 0*04% of a visoo us essential oil. 

Tho wood is light roddish-brown (sp. gi\, 0*59 ; 
air-dry wt., 38 lb. por c. ft.), straight-grained ami 
ovon-texturod. It is very similar to that of B. 
ulttoiths , but somewhat darker in colour and gene- 
rally ] i ardor and hoavior. Tt is slroug and soasons 
well. It is little used except for firewood and 
charcoal (Pearson and Brown, II, 966). Tho fruit 
is edible. 

B. utilis D. Don Syn. B % bhojpnttra Wall. 

Himalayan Silver Birch 

D. E. P., T, 452 ; O. P., 131 ; FI. Br. Ind., V, 
599 ; Brandis, Fig. 191. 

Hind. — Hhuj pat Ira. 

A modorate sized tree up to 65' high, sometimes a 
mere shrub, forming tho uppor limit of forest vege- 
tation. Tt is mot with throughout the main Hima- 
layan range from Bhutan westwards, ascending 
14 ,000'. It ox tends to western Tibet and China. 

Tho hark is shining, reddish-white or wJiito. Tho 
outer bark, consisting of thin papery layers pooling 
off in broad horizontal rolls, was once used as writ ing 
material. Tt is valued for packing, and for covering 
umbrellas, roofing, ete. and hookah tubos (Troup, 
III, 909 ; Gamble, 668). 

The wood is white with a pinkish tinge, tough, 
oven grained and moderately hard. Tt is elastic, 
seasons well, carnl does not warp. Its average wt. 
is 14 lb. por c. ft. It is extensively used for build- 
ing in tho innor arid Himalayas (Gamble, loc. ciL). 

Tho twigs are used for rope bridges, and tho 
leaves aro used as fodder. 

BIDENS Linn . Compos it ae 

PI. Br. Tnd., Ill, 309. 

A genus of annual or perennial weedy herbs 
comprising 150 cosmopolitan spocios, chiefly of 
American origin. 3 species havo boon reported in 
India. B. pilosa Linn, is an aromatic shrub. It is 
modioinal in Malaya, Java, and Indo-China. An 


infusion of tho plant is said to bo taken in Malaya 
for coughs. The plant is roportod to be eaten 
readily by cattle (Burkill, I, 324). 

BILE 

Bilo is tho secretion of liver, stored up in gall- 
bladder and poured into the duodenum for diges- 
tive purposes. In man and some of tho carnivorous 
animals, it is yellow or brown, but green in herbi- 
vorous animals. Ox bile is a viscid, neutral or 
faintly alkaline fluid (pH, 7*15; sp. gr., 1*014 
-1*018). It has a characteristic musky odour and 
disagreeable bitter taste. 

Bilo salts, bilo pigmonts, mucin and lipoids form 
tho principal constituents of bile. Human bilo 
has the following composition : bile salts, 9*14; 
bilo pigments and mucin, 2*98 ; cholesterol, leci- 
thin and fat, 1*18; ash, 0*78 ; wator, 85*92% 
(Thorpe, I, 689). 

Tho bile salts, sodium glycooholato (C 2H IT, l2 NO 0 
Na) and sodium taurooholate (0 2 eH 44 0 7 N"SNa), are 
derived from the bilo acids, glycoeholie acid 
(C 26 H 43 O 0 N) and taurooholio acid (C 2c H 4B 0 7 NS), 
respectively. These acids aro formed in the liver by 
tho union of cholic acid, C 24 H 40 O B a complex ring 
compound, closely related to orgostorol and 
cholostorol, with tho amino acids glycine and 
taurine. 

Bilo owes its colour to biliary pigments derived 
from haemoglobin, the coloring matter of blood, its 
colour being dotorminod by the rolativo quantities 
of the two chief pigments, bilirubin, C 33 TI 36 N 4 O fl , an 
orange-rod pigment, and bilivordin, C 33 H ;>6 N 4 0 8 , a 
green pigment. Among tho inorganic salts, sodium 
chloride, and the phosphates of calcium, iron 
and magnesium, aro important. 

The physiological importance of bile lies in its 
neutralising tho acid of chyle. Bile salts have tho 
property of loworing the surfaco tension of tho fl uid 
contents of tho intestine, and facilitating the action 
of the enzymes of pancreatic juice. They are also 
solvents of fatty acids, and in thoir prosence, unhy- 
drolysed fats and unsaponifiable lipoids may be 
absorbed from the intostino. Bile salts stimulate 
socretion of bilo and increase peristalsis. 

Purified ox bilo ( Extraction fellis bovini) is 
proparod by ovaporating 20 parts of fresh ox bile 
to 5 parts, then mixing it with 10 parts of 90% 
alcohol, separating the precipitate and evaporating 
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the clear fluid to the"consistenoy of a thick syrup 
(Marti ndalo, I, 516). It is a dark yellowish-green 
bitter-sweet mass, and is dispensed in pills, tablets 
and capsules. It is used in tho treatment of 
anaemia, gall stones, constipation, jaundice and 
other disorders of tho liver. It has also a mild 
laxativo action and may bo used in the form of 
an enema, Bilo may be used to aid tho absorption 
ot fats as in oases of biliary fistula. 

Bile is not palatable and is also unstablo. 
Consequently its salts and preparations aro used in 
medicine. The chief of these is sodium taurogly- 
ooeholate, a mixture of the two bile salts, which is 
administered in cases of supposed deficiency of 
biliary secretion to assist emulsification of fats, 
and as a purgative. As a chologoguo, it is beneficial 
in some forms of intostinal dyspepsia. It is pre- 
pared by extracting driod ox or pig bile with dry 
alcohol, decolourising with charcoal, and precipi- 
tating with ether. It occurs as a yollowisli-brown 
hygroscopic) powdor having a sweet, but afterwards 
bitter tasto, and an odour resembling that of bile. 
It may also bo prepared from the bile of buffaloes 
(Lall, J. sci. indust r. Hr*., 11)45-46, 4 , 178). 

Bile is also used in cleansing woollen goods es- 
pecially carpets, and by artists to ensure the uni- 
form spreading of water-colour on pai>or (Thorpe, 
loc. cit.). 

Bilimbi, see Averrhoa bilimbi 

BIOPHYTUM DC. Oxalidaceae 

El. Hr. Inch, I, 436. 

A genus of 60 species of herbs, with sensitive 
leaves, occurring in warmor countries. S species 
are found in India. 

B, adiantoides Wight, B. re inward! ii Walp., and 
B, sonxitivum DC. are medicinal (Burkill, I, 325; 
vUU also Dy mock, Wardon & Hooper, I, 247). 

B. srnxitrvum is reported to ho used for chest 
complaints, and its asli for stomach-ache. 

Birch, Himalayan Silver , see Betula utilis 

„ Indian — , see Betula alnoides 

BIRDS 

(C. P., 131 ; Pis. XXVIII & XXTX ; vide also 
Flotchor & Inglis ; and Salim Ali). 


India, with her diverse physical features and 
climates, is the home of a large varioty of birds 
(about 2,000 indigenous and 350 migratory spo- 
cios). Several of these aro of direct benofit to man. 
Poultry farming is as ancient as agriculture, and 
sovoral species of wild birds are limited to supple- 
ment our food supplies. 

The feathers of many spocios possess high orna- 
mental valuo because of their variegated forms 
and colours. The principal plumage birds of India 
aro : tho Adjutant and othor Storks (Ciconiidae); 
Herons and Egrets (Ardeidae) ; Eloricaus and Bus- 
tards (Otididae) ; tho Darter ( Anhinyinae ) ; Hoo- 
poes (U papulae) ; Junglofowl, Peafowl, and Phe- 
asants (Phasianidae) ; tho Rollers (Coraciidae). 
Early efforts at ostrich farming in India, near 
Agra, did not moot with any success (C. P.), and 
tho farming of Egrets for feathers, once oxtonsivoly 
practised in Sind, has now practically disappeared 
(Salim Ali, Cnrr . Sci. 9 1036. 4 , 470). Tho skins 
of a few largo birds (Ostriches) aro used for 
making fancy loatliors, and in India there was 
formerly a small trade in the skins of soino wild 
birds (Kingfishers — Aleedinidae. Junglofowl, tho 
Moual. Tragopan Pheasants, and Paroquets. C.P.). 
But, tho ban on the export of feat heirs ol wild 
birds, while affording safety to several ornamental 
birds, has led to the extinction of trado in their 
feathers, as well as in bird-skins. 

At present tho only feathers that are still 
extensively used for decorat ive purposes in India 
are peacock-feathers. Pans, picture-frames, etc., 
are made from them in Agra, Bonaros, Jhansi, 
etc. There is a limited demand for peacock foatliors 
from America for theatrical purposes. Tn India, the 
use of feathers and down collected from domesti- 
cated spocios, in upholstery and for tho making of 
beds is not prevalent to any considerable extent. 
The quill-feathers of domestic fowls and pigoons 
are mostly used for tooth picks ; and tho wing 
quills of geese, for writing-pens. 

Several species of birds aro kept as pots or as 
cage birds, because of their powers of singing and 
mimicry. Rome are trained for uso in falconry and 
hawking. The ancient practice of using pigeons 
as carriers of messages proved helpful during tho 
recent Wars. 

Birds play a prominent role in the oconomy of 
nature. Several species aro closely associated with 
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.agriculture, horticulture, and silviculture. The 
Black Drongo ( Dicruridae ), tho Roller or Blue 
Jay, the Bee-eaters ( Meropidae ), tho Hoopoe, and 
the Swallows (Hirundinidae) are invariably present 
in the neighbourhood of cultivation. They act as 
natural chock on tho increase of insoot pests of 
crops and agricultural produoo. Woodpeckers 
(Picidae) destroy vast quantities of grubs of 
wood-boring booties in timber trees. Field rats 
and mice are controllod by some members of 
tho family Falconidae , and the larger owls 
(Tytonidae and Asionidat). Vultures (Aegypiidae), 
Kites (Falconidae), and Crows (Corvidae) are 
invaluablo as scavengers. They speedily dispose 
of oarcassos and garbage. The birds that visit 
flowers regularly to feed on nectar and are instr- 
umental in cross-fortilizing thorn are : Bulbuls 
(Pycnonotidae) ; Babblers, Chloropsis, I ora, otc. 
(Timaliidae) ; Crows ; Drongos ; Finchos (Fringi- 
llidae) ; Floworpookors (Dicaeidae) ; Flycatchors 
(Muscicajndae); Blackbirds, Magpio-Robin ( Turd - 
idae) ; Mynas and Starlings (Sturnidae)\ Orioles 
(Oriolidae) ; Shrikes (Laniidae) ; Sunbirds ( Necla - 
riniidae) ; Warblers (Sylviidae) ; Weavers (Ploceid- 
ae) ; and Whito-oyos (Zoster opidae). Cortain birds 
liko Cliloropsis, Sunbirds, Whito-oycs and Flowor- 
pockors possess special adaptations in their bill 
and tongue for nectar oating. These Indian 
floworbirds aro amongst tho most important avian 
pollinators. 

Among tho frugivorous birds responsible for soed 
disporsal may be montionod : Bulbuls, Thrushes, 
Babblers, Starlings and Mynas, Barbots (Capito- 
nidae), Hornbills ( Bucerotidae ), and Fruit Pigeons 
(Treroninae). 

Tho excrement of birds whon found in quantity 
lias high manurial value. Guano, occurring on the 
coasts of certain islands off tho coast of Peru 
consists of tho oxcroment of soa-birds, and is used 
as a phosphatic manure. Nothing similar to it 
has yet boon found in India. 

The activities of some birds are harmful. 
Graminivorous birds often cause serious damago 
to newly sown or ripening food crops. Some of 
these liko the Pheasants, Junglefowl, Partridges, 
QuailB, Pigeons and Doves, and Geese, and Cranes, 
damago newly-sown grain. Geese and Cranes also 
pull up tho tender shoots of nowly-sown gram 
(Cicer arietinum). Birds mainly responsible for 
damage to standing crop aro Buntings and 


Finches. Bayas or Weavers birds (Ploceidae) roid 
riponing paddy crops. Other major crop-damaging 
birds aro Mynas and Starlings, particularly the 
Roso-coloured Starling, and all Paroquets. While 
tho Rosy Pastor destroys locusts, it is harmful to 
the jowar (Sorghum vulgare) crop. Regular despoil- 
ers of orchards and vegetable gardens are Paroq- 
uets, Bulbuls, Barbets, and Mynas,wliiloa great 
many others such as Crows, White-eyes and ovon 
Woodpeckers " occasionally do minor damago. 

The larger birds of prey, liko tho Hawk-Eaglos 
of the genera Spizaetus and HieraHus aro destruc- 
tive to game birds, and instances are known of their 
having attaoked pilots of aeroplanes. The Pariah 
Kite (Milvus govinda) and the Shikra Hawk 
(Aatur badius) are notorious ‘ chicken snatchers \ 
Herons, Storks, Cormorants (Ciconiidae and Pkala- 
crocoracidae), Pelicans (Pelecanidae), etc., destroy 
large quantities of fish including spooios that are of 
value as food fishes. The Bee-eaters proy largely 
upon honey-boes. 

EDIBLE AND GAME BIRDS 

Strictly speaking all birds are edible, since there 
are none with poisonous flosh. But birds which feed 
on carrion aro not eaton. Hero, only wild birds which 
are normally used for food in India are included 
since domesticated birds aro dealt with under a 
separate heading (vide Poultry). 

True game birds are recognised as bolonging 
to the order Oallinae , but the term ‘ game birds * 
includes many others such as pigoons, sandgrouse, 
hemipodes and also some water-birds. All of them 
conform to the sportsman's standard, that * thoy 
aro good to eat and difficult to shoot \ 

1. Bustards (Otididae). 

The Bustards aro closely allied to tho Plovers. 
Their favourite food appears to be grasshoppers, lo- 
custs, etc., and other insects, besides grains and 
young shoots of plants. They are first rate sporting 
birds and are excellent eating. Six spocios aro recog- 
nised, of which tho largest aro tho Groat Indian 
Bustard and tho Eastern Great Bustard. The lat- 
ter is a rare vagrant to India and Burma, but the 
former is found over a large part of peninsular 
India. 

2. Cranes (Qruidae). 

The Common Crane (Orus grus) and the Demoi- 
sollo Crane (Anthropoides virgo), locally known 
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as Kulang or Koonj, visit India in enormous num- 
bers during tlie cold woathor, Oct.- Mar. Tlioy aro 
mainly vegotarian, living on tender shoots of grasses 
and crops, digging up newly-sown rice, wheat or 
gram. They are considered very good eating. 

3. Ducks & Teals, Geese and Swans 
(Anatidae). 

The Ducks and Teals, Geese and Swans bolong to 
the natural ordor, Anseres. The groat majority of 
our Anseres (wildfowls) are migratory. Thoy visit 
India in winter, arriving about October or Novem- 
ber and departing again in March for their breeding 
grounds. Thoso lio chiefly in tho country north of 
the Himalayas, — European Russia, Siberia and 
Central Asia. Those birds live mostly in fresh- 
water (rivers and j heels), but to a lessor ox tent in 
brackish water (estuaries and backwaters by tho 
soa). Thoir food consists of vegetable as woll as 
animal matter. Tho geese, however, live pre- 
dominantly on vegetable matter : grass shoots, 
young crops as woll as grain. Tho flavour 
of thoir flesh varios considerably with their food. 
Some spocios considered good for the table at cer- 
tain seasons aro rank, fishy and uneatable at others. 

Ducks and Teals : Thirty-five species and sub- 
species of wild duck (including toal) aro recorded in 
India. Twenty-six of thoso aro winter visitors from 
oxtra-limital northern countries, and nine aro 
resident species. Many of these, however, are 
raro. 

The spocios most commonly and abundantly 
netted for food aro : Common Toal, Garganey or 
Bluo-wingod Teal, White-oyod and Common Po- 
chards, Pintail, Gadwall, Wigoon and Shovellor, 
which are some of tho most grogarious species that 
oan bo netted wholesale. The Mallard, Spotbill, 
Nukta, Whistling and Cotton Teals, etc. are also 
occasionally brought in. This group, on account of 
its varied nature constitutes the sportsman’s ideal. 

These birds are convoyed alive in baskots or 
coops. For distant markets, thepractioo is to kill, 
pluck and paunch them, and to transport them in 
ico. About five to ten thousand wild ducks and 
teals arc offered for salo in Calcutta during the sea- 
son (Nov.-Mar.). Thoso birds mostly come from 
the 24-Parganas, Rajshahi, Khulna, Nadia and Mur- 
shidabad dists. of iiongal, also from the Monghyr 
dist. of Bihar, and the Lucknow dist., U. P. 
Wild geose come mostly from Lucknow. Wild 
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duck and toal sold in Bombay markots come 
from Lucknow, and wild goose from Luoknow 
and Allahabad. 2,500 3,000 birds aro offered for 
sale during tho season (Jan. -Mar.). 

About 3,000 wild duck and geeso aro sold annually 
in tho Lucknow market. Thoy come mostly from 
the tahsils of Daryabad and Rudauli in tho Bara 
Banki dist. There was an extensive wildfowl 
netting industry in Sind before tho Sukkur Barrago 
Schome camo into being, but no information is 
available regarding its present position. 

Oeese : Seven spocios, all migratory, aro recorded 
within Indian limits. The only two, netted for salo 
in city markets are : (1) the Groy Lag Goose and 
(2) the Bar-headed Goose. 

The Grey Lag is the ancestor of all our domestic 
breeds of geese. In sizo, colour and general effect, 
it is very similar to tho normal brown phase of the 
domestic goose, with a groy rump and white-tipped 
pink bill. It koeps mostly to the larger j heels 
in northern and north-wostorn India and Sind, 
and is destructive to young wheat, rice crops ami 
gram fields. 

The Bar-head is generally grey and brownish, 
with a whito head and sidos of nock, and two dis- 
tinctive broad black bars on the nape. In winter, 
it is fairly common throughout northern India and 
Assam, and in small numbers straggles as far south 
as Mysoro. Tt keeps to rivors and jheels and doos 
damage to young winter crops. 

Sirans: Thoso aro largo birds, puro whito in 
colour, and aro rarely mot with insido India 
(mostly in tho N. W. F. 1\, Punjab and Sind, 
during tho cold weather). Thoy fly with outstret- 
ched necks unlike the pelican (IIind. Tlawasil ), 
which flios with ils neck pulled in. 

4. Doves and Pigeons (Colmnbidae). 

Soveral varieties of Doves and Pigeons aro found 
throughout India. Pigeons aro arboroal, and Doves 
arc also adapted for walking. Thoy subsist entirely 
on fruits and berries. 

Among this group, tho Blue Rock-Pigeon which 
is widely distributed is ofton killed for oating. 
Tho Eastern Stock-Pigeon is a migrant to north- 
western India in winter. Occasionally largo flocks 
are mot with, furnishing good sport. Tho Snow 
Pigeon, a Himalayan bird, is sometimes brought 
down in some numbors to Calcutta by hill pooplo 
and sold as cago birds. The Spotted Dove, the 
180 
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Ring Dovo and tlio Rod Turtle Dove aro generally 
found in rural and urban areas. The Bar-tailed 
Cuckoo Dovo is a bird of the Himalayan lull 
forests. 

Groon Pigeons (Hind. — Hartal) include numerous 
species, green or yellowish -green in colour. This 
gives them perfect protection among the foliage 
of trees whore they live. They are much sought 
after by s|)ortsmen, and also snarod or limed and 
brought to bird markets, though never in consi- 
derable numbers. 

The Imperial Pigeons aro of particular interest to 
sportsmen, on account of their sizo, They are 
found abundantly in the forests of the foot hills 
and the plains. These birds aro generally coveted 
as show -birds. 

5. Jungle fowls, Partridges, Peafowls, Phea- 
sants, & Quails (Phasianidae). 

Junglefowls, Partridges, Pheasants and Quails, 
all belong to tho Gallinaceous bird family Phasiani- 
dae. Thoy are largely vegetarian in their diet 
though most eat insects and other animal food as 
woll. Thoy aro highly esteemed as food, and 
consequently enjoy a ready demand everywhere, 
Thoy aro extensively shot for sport. 

Jungle-fowl : Two species occur in India : tho 
Rod and the Grey. The former is tho ancostor 
of all domestic breeds and is found in the Hima- 
layan foothills, and south through tho oastorn 
Central Provinces to the Godavari river ; and the 
lattor, in peninsular India, west and south of the 
above. They aro snarod and brought to nearby 
markets, but not on any extensive scale. 

Tho Red, and Paintod Spur fowl somowhat smaller 
than tho Junglofowl, are also snarod and sold. 

One specios of Mogapodo ( M ega pod i da e ) is found 
in tho Nice bars. In general habit, it resembles tho 
Junglofowl ; but builds mounds of decaying loaves 
for laying its eggs in. It is found in pairs or flocks. 

I t foods on land-shells, small animal life and vege- 
table food. Its flesh is delicious, comparable to that 
of a fijp t Turkoy. 

Partridge. s : The majority of edible wild birds 
sold in Indian markets aro tho partridges and 
quails. Of the former, by far the largest numbers 
belong to tho Grey species ( 8 a fed Teetar). It is 
a popular cage bird, prized for its fighting qualities 
and affords good sport. Thon come the Black 


Partridge (Kala Teetar) of northern India, and tho 
closely related Painted Partridge of the peninsular 
area which also afford good sport. So extensive 
is the netting of Grey Partridges that despite tho 
statutory close seasons, which are intended to givo 
the birds raspite during tho breeding season, whole 
districts have literally been swept clean of the 
birds. Black and Paintod Partridges have also 
dwindled considerably in recent years, which indi- 
cates how much they are relished as food. Grey and 
Black Partridges are importod into Calcutta from 
north India, the chief centres of export boing Delhi 
and Lucknow. Lucknow itsolf apparently gets 
supply of Grey Partridges largely from Jhansi in 
central India. Grey Partridges come to the 
Bombay market mostly from the Doc can plains 
around Poona and Nasik, and Painted Partridges 
from around Janjira on tho West Coast. Tho 
Red-legged Partridge or Chukor , which lives high 
up in tho Himalayas, provides good shooting. It 
is also snarod and sent down in small numbers to 
tho markets, especially of northern India. 

The Swamp-Partridge or Kyah is considered a 
delicacy. It is a bird of swamps, as in the Himala- 
yan lorai and around jheels in Assam. This bird is 
trappod and trained for fighting and hotting pur- 
poses. 

Peafowl : There aro two distinct spec; 19s : the 
Common Peafowl, distributed over practically the 
whole of India, except in the , extreme 
north-west, and Ceylon ; and tho Burmese 
Peafowl, found from Burma through Malaya 
States to Java. The Common Peafowls are held 
sacred in many parts of the country, whore they 
become tame and semi-domesticated. If persecuted, 
they soon bocome wild and shy. They keep down 
snakes and other poisonous reptiles. When young, 
they are good for eating. 

Tho Peacock does not reach maturity until 
about 3 years old when it acquires its gorgeous 
plumage. Tho males moult their long trains after 
the breeding season, about September, and tho 
feathers are collected for sale. In some parts of the 
country large numbers aro also killed and their 
complete tails sold. 

Pheasants : The truo pheasants constitute a 
goodly proportion of this family. They are large 
birds with marked sexual dimorphism ; the cocks 
in most cases aro adorned with extravagantly 
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gorgeous plumage and showy .appendages. The 
majority, however, live in secluded damp jungles 
or at high altitudes in tho Himalayas, far from tho 
normal habitations of man. The pahari folk 
snaro them in a number of ingenious ways. Thoy 
are oaten and their skins bartered or sold, and a 
few live birds brought down to tho plains for sale. 

Tho two pheasants par excellence for sportsmen 
in tho Himalayas are the Cheer and the Horned 
Pheasants, which are among the host of game birds 
for tho tablo. The most prominent plumage 
pheasants are tho Monal, the Amherst Pheasant, 
the Trapogans and tho Blood Pheasants, found at 
high altitudes. They are purchased by fanciers 
more for aviaries than for tho edible qualities of 
their flesh. The high prices paid for the ornamen- 
tal feathers of these birds in Europe have been tho 
causo of serious depletion in their numbers, in 
many areas of their homeland, which extends all 
along tho Himalayas into eastern China and math- 
eastern Asia. 

The Peacock Pheasant is found from Sikkim, 
Bhutan eastwards along the Himalayas to Assam 
and Manipur, and through Burma to Siam. Its 
ornamental plumage and displaying habit make it 
an excellent aviary bird. It feeds on insects, worms, 
grains and seeds. Tts flesh, though rather dry, 
is well -flavoured. 

Certain species of pheasants that live in tho 
Himalayan foothills may, however, bo regularly 
seen in various urban bird markets, though nover 
in any considerable numbers. The . majority of 
thoso also are kept as pots though some are pur- 
chased to be eaten. The spocies most commonly 
offered for salo is the Kalij, known in tho U. P. 
as Kala Murgha. Among the other Himalayan 
pheasants occasionally soon in bird markets of 
larger towns, liko Bombay and Calcutta, aro tho 
Kolias# (Pu era si a macrolopha) and tho Monal 
(Lophophorus imp? Janus). The supply centres of 
pheasants for the Bombay market aro Nepal and 
Lucknow. In Lucknow itself the birds evidently 
coino from such localities as Alinora and Naini Tab 

Quails : The ono odiblo bird that every epicure 
is constantly on tho look-out for is tho Quail. 
Few people buying quails for eating discriminate 
between tho three or four species that are commonly 
sold in markets, except that they are careful to so - 
lect the larger Grey Quail (Cofur ni), rather than tho 
Rain Quail or tho Bush-Quail. 


The Grey Quail (Hind. - Chagas Pater) is a winter 
visitor found in particularly large numbers in 
northern and north-western India, between October 
and April. A small number aro also resident and 
brood in this country. The birds pass through 
Kashmir, Punjab and the north-west on spring and 
autumn migration every yoar (Mar.- Apr. and 
Oct. Nov.) in enormous numbers and are exten- 
sively netted all along their route. On the outward 
migration in spring they are very fat and juicy and 
considered a great delicacy. Tn north- western Tndia 
it is a common practice to buy largo numbers in 
season and to keep them in darkened underground 
pits where thoy are well-fod and fattened for tho 
table. The Grey Quail provides good sport and is 
sought after as a eage bird for fighting and for 
betting purposes. During the season (Oct.-Mar.), 
approximately 100,000 quails - mostly Grey Quails 
— are sold in the Lucknow municipal markets. 

The Rain Quail or Chinah Baler , somewhat smal- 
ler in size is a purely Indian species, but moves 
about to some extent locally according to 
natural conditions of rainfall, etc. Tt is found 
practically throughout south-east India, from 
Madras to tho extremo south. Tho Bush -Quail 
nr Lowica is a resident and completely sedentary 
form. It lives in coveys in dry scrub country 
unliko the Grey and tho Rain Quails which live 
among standing crops or grass. These birds aro 
netted on a largo scale and may usually be had in 
most bird markets. 

The Homipodos (Turnicidae) resemble small- 
sized quails, but aro distinguished by the absence 
of the hind toe whence they got their name of 
Bustard-Quail. Thoy are sometimes netted and 
brought to the market for sale as edible birds and 
cage birds. 

6. Plovers, Sandpipers, Snipes and Wood- 
cocks (Charadriidac and Scolopacidae). 

Thoso birds are adapted to life in open country, 
generally near water. They aro sometimes shot 
for the table, the last two very extensively. 

Tho Plovers aro found throughout Tndia. The 
familiar forms are tho Lapwings, tho Golden Plover, 
and the Ringod Plover. This group includes the 
Turnstone, the Oyster-catcher, and also tho Stilt, 
tho Avocet, and tho Ibis-bill. 

Tho SanddiptTH are natives of Europe and north 
Asia. Thoy arrive in India as early as August and 
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stay till May. In win tor, they aro found through- 
out India, Burma, and Ceylon. 

The Snipe and Woodcock belonging to the Sand- 
piper family are perhaps the best known of all 
game birds. Tlioy are brown and fulvous birds of 
a highly camouflaging colour pattern, and aro 
characterized by long, straight slender bills for 
probing in wet mud. In India, the Woodcock is a 
winter migrant to the Nilgiris and adjaeont hills 
in small numbers, the majority boing resident in 
the Himalayas and merely moving down to lower 
lovols in winter. Snipes of several spocies, but 
mostly Fantail and Pintail winter in India in 
enormous numbers between September- April. 

7. Sandgrouse ( Ptcroclidae ). 

Sandgrouso come halfway between pigeons and 
truo game birds. They are more or loss 
desert-haunting birds, and most of them aro winter 
immigrants. Thoy live entirely on the ground, 
flying immense distances for water daily with 
almost clock-work regularity.- They are found in 
flocks which when lying or squatting and feeding in 
fallow fields aro undetected even at doso range 
on account of their protective coloration, but are 
most often noticed in flight. Excellent sport can 
bo had as the birds fly at their appointed time (a 
couple of hours after sunrise and again a little 
before dusk), to and from their drinking ground. 
It requires a good shot and a heavy charge of 
lead to tiring them down, for thoy are fast fliers 
and their plumage is very firm and close. They 
are often caged. 

The only other wild birds that are commonly 
eaten in India on a sufficiently large scalo are the 
Rosy Pastor, ‘ Jowarl Bird*, and the Short -toed 
Larks, wrongly called ‘ Ortolan \ 

The Rosy Pastor breeds in eastern Europe, 
western and central Asia, and visits India betwcon 
September and April in enormous swarms and 
often cause considerable damage to ripening jawar 
and other cereal crops. During the season, those 
birds are found in large numbers in the Punjab and 
the N. W. F. P. They also eat berries of all kinds 
and are particularly destructive to locusts, which 
thoy demolish on a gigantic scale. By the time 
the birds leave for their breeding grounds, they 
put on a largo quantity of fat and are much 
sought after in that condition. They are mostly 


secured by shooting and their swarms are so dense 
that a single shot kills several birds. 

The name Ortolan is wrongly applied in India to 
the 2 species of Short-toed Larks ( Alaudidae , Hind. 
— Bagheyri) which visit northern India during 
winter months in great numbers. Tho birds keep in 
hugo flocks, gleaning grass seeds in flat, open 
semi-desert country or in harvested fields.' Very 
largo numbers are netted and sold in tho bazaars 
of north and north-western India. Thoy aro 
considered a great delicacy and aro in spocial 
demand just before their spring emigration (March) 
when they aro very fat. The real Ortolan of 
Europe is tho Bunting (Emberiza horiulana ). 

CAGE 1*1111)8 

Cage birds being popular aro sold in- almost 
every important city of India. Tho shopkeepers 
gob them through their agents from bird-catchers, 
the buhelias. 

ITarper ( Avicnlt . Mag ., New Series, 1903, 1, No. 8) 
describes tho various methods adopted in bird 
catching in India. Birds which generally feed 
on the ground like Larks, Starlings, Wagtails, 
Doves, etc., are caught by means of clap-nets. Lar- 
ge numbers of Quails, ( ’ranos, Nandgrouse and (loose 
aro netted and brought alive to tho markets. The 
trap-cage is useful for catching flocks of small birds. 
Drongos, Rollers, Shamas, etc., are caught by using 
bird-lime, prepared by melting together tho milk of 
the Peepul tree, mustard oil and vegetable resin. 
Many types of cages or baskets made of split bam- 
boo are used for transporting birds. 

Tho following is a list of tho more important 
eago birds and tamo birds of India : 

1. Babblers : Chloropsis (Hind. — Uarewa) and 
Laughing-Thrushes ( Timaliidae ). 

2. Bulbuls : Tho Red-vented Bulbul is the most 
popular, and is prized for its fighting qualities. 

3. Buntings, Finches and Sparrows ( Fringilli - 
dae). 

4. The Bustard-Quail. 

5. Cuckoos (i Gucnlidac ) : tho Kool, the Common 
ITawk-Cuckoo, tho Indian Cuckoo, etc. 

6. Doves and Pigeons. 

7. Drongos : The large Racket-tailed Drongo 
is a good mimic and a great favourite. 
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8. The Falcons ( Falconidae ) aro generally 

tamed and used in falconry and in bird hunting. 

The Shahin Falcon, found generally along the 
lower hills of the Himalayas and in south Assam, 
is now the most commonly used falcon in hawking. 
It is notod for speed and accuracy in flight, and is 
trained for ‘ a standing quit \ It is not flown from 
the hand at tho quarry, but is allowed to hover and 
circle high in tho air and to stoop on tho gamo when 
flushed. The Laggar Falcon is more docile, but is 
now seldom trained. The Indian Shikra is a plucky 
little hawk trained to hunt Koels and other small 
Game birds (Fn. Br. Ind., Birds, V, 150). 

9. Flycatchers. 

10. Flowerpookers. 

11. Tho Indian Graeklo and sometimes tho 
Southern Urackle ( Gracnlidae ), brought into the 
bazaar by scores at a time, are tho best known, 
being fine talkers and mimics. 

12. Jays and Magpies (Corvidae). 

]3. Larks (Alaudidae) are popular song birds. 

14. Munias and Weaver birds (Ploccidae). 

15. The Mynas, the Rosy Pastor, the Indian 
Starling and several other species of the family, 
Sturnidae, are common cago birds. Albino in- 
dividuals aro preferred. 

16. The Orioles aro found over tho greater part 
of India, on largo fruit trees. Tho Golden Oriole 
is known as tho 4 Mango Bird \ 

17. Tho Parrots (Psittacidae) : tho Rose-ringed 
Paroquet found throughout India, the Largo 
Indian Paroquot, the Blossom-headed Paroquet, 
the Slaty -headed Paroquot, and tho Indian Loriq- 
uet. 

18. Partridges, Peafowls, Pheasants and Quails, 

19. Tho Pipits and Wagtails ( Motacillidae ) are 
brought for sale as ediblo birds. Only the Largo 
Pied Wagtail is kept as a song bird. 

20. Tho Pitta (Pittidae). 

21. The Indian Roller, called Nilkant in Hind, 
occurs throughout tho plains and is held sacred. 

22. Sandgrouso. 


23. Tho Shama is tho most roputod of cage 
birds, being the finest of oriental songsters and a 
mimic as well. The Shama, tho Robins and tho 
Thrushes belong to the family Turdidae . 

24. Tits ( Paridae ). 

25. Tho Indian White-oyo. 

EDIBLE BIRDS' NESTS 

Tho edible birds’ nests of eommorco are built by 
soveral speeies of Swifts of the genus Collocalia 
(Microjiodidae). Theso birds are smaller in sizo than 
tho House-Sparrow and live in rock cavos in islands 
of granite or limestone formation. They are said 
to desert the nost islands at the end of their breed- 
ing season, i.e. } about May. 

Tho genus Collocalia is distributed more or less 
over tho entire Oriental and Australian Regions. 

4 species occur in India, Burma and Ceylon. Of 
theso, C . fuciphaga Thunberg (tho Indian Edible- 
nest Swiftlet) is found in Ceylon, tho West Coast, 
the Nilgiris, Anamalais and tho Himalayas. The 
other threo species C. innominata Hume (Hume’s 
Swiftlet), 0. francica Gmclin (the Groy-rumped 
Swiftlet) and C. linchi Horsf. (Horsefiold’s Swiftlet) 
aro found in tho Andamans, Tennassorim, the 
Malayan Peninsula and the Morgui Archipelago. 

On the west coast of India, tho best known nesting 
places of C. fuciphaga aro Pigeon Island, 15 miles 
north-west of Bhatkal (North Kanara) ; Sacrifice 
Rock, 20 miles south of Tellichorry ; and Vengurla 
Rocks or ‘ Burnt Islands * (Ratnagiri (list.). The 
trade in birds’ nests from these islands was at no 
time considerable, but is now practically extinct. 

Nosts of the (hey Sw ift (C. francica ), which pro- 
duces tho best quality 1 whito ’ edible nests, are 
found in numbors in caves of islands in the Mergui 
Archipelago, specially in the Moscos group, tho 
Mali group, tho Ye-e group and tho Turrets. A few 
nests aro also obtainable from islands off the Bas- 
sein coast. The best qualities are exported to 
Peking. Collection is carried out by a monopolist, 
who has in the past paid as much as Rs. 20,000 for 
his rights, but therevonue has now dropped to 
about half that amount (Rodger, 109), 

Tho breeding season is mostly Jan. May, begin- 
ning somewhat earlier in Burma than on the w r est 
coast of India. Tho nests are tiny half-saucers 
in shape, about 3" X 2" and aro found attached to 
J93 
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tho sides and ceilings of caves and grottoes in the 
form of little cantilever brackets. Both sexes 
build nests using inspissated saliva. The salivary 
glands of the birds undergo special development 
during the breeding season. They begin to revert 
to normal soon after the first nest is completed. 
When those nests are removed, tho birds build 
again, but this time there is some admixture of 
feathor, and straw in tho fabric. The third nest, 
built when tho second is also taken, has an even 
greater admixture of impurities. Inmost, collecting 
areas, tho birds are loft in peace after the third 
crop is gathered, giving them tho opportunity to 
lay their eggs and to bring up their families in the 
fourth nest which is practically worthless. 

Tho best quality nests of C. franc ica and C. fuci - 
phaija are made entirely of inspissated saliva and 
are highly valued (§12-40 per lb. ; Reese, 
214). They are white or of a pale cream 
colour, partially translucent, resembling isinglass 
in appearance. Tho best and whitest nests are 
generally built in the inner caves in almost comp- 
lete darkness. Tho nests of C. innaminnia and C. 
line hi are composed largely of feathers and straw 
glued together by saliva. They aro known as 
* dark * nests ami are practically valueless, but 
aro said to have a limited demand in Penang, 
Singapore and Burma. 

Tho only considerable market for edible birds’ 
nests has been, and still is, (liina. Tho principal 
centre of import and distribution is Hongkong. Af- 
ter being cleansed of adhering feathers and impuri- 
ties, tho nests aro stewed into a soft mucilaginous 
jelly or thick soup. They are considered a great 
delicacy by tho (liinese, and aro also said to 
possess high medicinal, dietetic and tonic proper- 
ties. They aro composed of highly nitrogenous 
matorial containing nearly 50% of protein and 7*5% 
of mineral matter, mostly lime (J. Siam Foe., Nat . 
Hist. Huppl 1930, 10 , 2). Owing to the high 
prices fetched by birds’ nests, the Japanese in- 
troduced faked birds’ nests prepared from agar- 
agar. They compete favourably with the genuine 
articles and can be detected only by connoisseurs. 

Birthwort, Bracteated, see Aristolochia bracteata 
” Indian, see Aristolochia indica 

BISCHOFIA Bbune KmiORniACEAE 

A genus with only one specios of a timber tree, 
distributed from India to Polynesia. 


B. javanica Blumc 

D.E.P., 1, 454 ; FI. Br. Rid., V, 1144 ; Beddomo, 
PI. 250. 

Hind. — Parriala ; Beng.— Kainjal ; Mar. — Boke ; 
TkIj. — Nalu pumnshti ; Tam. Thtmdi ; Kan. — 
Gobraneralc ; Mal. — Nim, thirippu ; Burma-- 
T a tj ok the. ; Trade — B ishop wood. 

A largo deciduous or evergreen tree, with a cylin- 
drical bole, reaching up to 25' in height and 12' in 
girth . 1 1 is found in shady ra vinos and river-banks 

of the sub-Himalayan forests from tho Ravi east- 
wards, through Oudh and Gorakhpur to Bihar, 
Bengal and Assam ; and in the Deccan peninsula on 
tho Fas torn Ghats, especially in Orissa and the 
Northern Timurs, and on the West Coast, from 
Konkan southwards to the Nilgiris. It is a common 
tree in tho forosts of Burma and the Andamans. 

For artificial regeneration, best results are ob- 
tained by raising seedlings and transplanting thorn , 
when they aro 3- 4 months old. The growth is fast 
and the t roe can stand modorato shado and mild 
frosts. It. coppices well. 

Its seeds contain a drying oil: d x v& \ <)• 9190 ; 
n 0 1B °, 1-473; sap, val., 11)2-3; iod. val., 115-27; 
acid val., 376 (Kafukn, Ikoda & Hata, ex ('hem. 
Abstr 1933, 27, 201). The loavos aro reported to 
contain vitamin C, 136 mg./lOOg. (Yamamoto, Hara 
& Nisizawa, ('hem. Abstr., 1941, 35, 1S32). 

The twig-bark contains : t annin 16; non-tannins, 
13% (Indian For. Leaf. No. 72. 1944, 57). Tho wood 
has a dull-red or reddish-brown colour, sometimes 
with a dark-purplish tinge, and a strong scent of 
vinegar, when first, oxposod. It is modorately 
heavy (sp. gr., approx., 0*74 ; air-dry wt., 47 lb. 
per c. ft.), straight or shallowly and irregularly 
mtorloekod-grainod. Anatomically, it is charac- 
terised by tho absence of growth rings, large to 
medium -sized vessels borne for the most part in 
radial rows of 2-3, abundant coarse tyloses with 
gummy inclusions, very sparse paratraeheal paren- 
chyma, long unusually coarse thick-walled septate 
fibres in radial rows, and hotorogonous rays of two 
sorts which form a relatively high but inconspi- 
cuous flock on tho quarter (Pearson and Brown, IT, 
883). 

Bishop wood is oasy to kiln-season, but, if it has 
to bo air -seasoned, considerable care should bo 
takon to protect it from rapid drying. It has a 
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tendency to warp and crack. It- is nearly as hard 
as toak and is equal to it in shear strength, hut in 
other rospoets it has only about 75-8;)% of its 
strongth. Bishop wood is moderately durable, but 
it will survive for a longer period, if treated with 
preservatives. Thesapwood readily absorbs I f) lb. 
of preservative per c. ft., but the heartwood is 
very refractory with only skin-deep absorption. 
The timber is not dillieult to saw and works to a 
fine finish. Et takes good polish (Trotter, 1014, 

57). 

Bishop wood is chiefly used for constructional 
purposes, such as bridges, house-posts, rafters, etc. 
It is a good sleeper wood, when treated. Sleepers, 
treated with creosote and laid in Assam lasted 15 
years. Untreated ones are not likely to last for 
more than 4-5 years. Selected planks could be 
used for furniture. (Pearson and Brown, lac. cit .). 
The wood is suitable for making cheap pencils 
(Indian For, Lc.ujl. , No. 09, 1045, 5). It is a good 
fuel wood (cal. val. of completely dry heartwood, 
5102 cals, and ash, 1 • 2S% ■— Indian For. Bull., 
New Series, No. 70, 1032,12). 

Bengal and Assam are the main sources of this 
timber. The Buxa division in Bengal yields 7,800 
e. ft., whereas Assam can produce 400-500 tons 
per annum. Limited supplies are also available in 
Madras. In Bengal, the price used to vary in pre- 
war years (1037) from 14s. 20-30 per ton and in, 
Madras from 14s. 27 -34 per ton in the log (Trotter, 
toe. cit.). 

Bishop’s Weed, see Trachyspermum ammi 
BISMUTH ORES 

Bismuth occurs native and »n the form of its 
sulphide, bismut hiinte, Bi» S ;} (Bi, 81-2%; ‘ip.gr., 
0-45; H., 2), but its occurrences are not very 
common. Bisimithinite is lead-grey in colour and 
occurs massive or in the form of needle-like crystals. 
Indian occurrences (Bibar, Kangra and Sikkim) are 
not of any economic importance. 

In Burma, both native bismuth and bisimithinite, 
occur in eassiterito-w olfram veins at Kan bank (14° 
35': 98°2'), Kalonta (14°1 7':98 J ] 7'), Zinba (14°38': 
98° 11') and Put lotto (L4°4' : 98°3(>') in Tavoydist. 
They are also found in Mergui and Amherst dints. 
(Bull. Indian Indmir . Lab., 1921, 6, 24). These 
veins, in addition, contain small quantities of 
molybdenite, pyrito, pyrrhotite, copper pyrito, 
galena and zino blende. The amount of bismuth, 


however, is ton small to be profitably worked. 
But native bismuth has been recovered as a by- 
product from the del rital deposits of wolfram and 
cissitorite. 

In these deposits, bismuth fragments are always 
found decomposed and are likely to be mistaken 
lor pebbles of grey slate. But they have a high 
density, and w hen broken, often show a kernel of 
unoxidisod metal. A simple hold test for the re* 
cognition ol bismuth is to dissolve a fragment in 
sufficient hydrochloric acid ; on dilution with 
water, the solution will turn milk}, duo to the for- 
mation of insoluble basic compounds. These redis* 
solve on tho addition of more acid. 

In Burma, bismuth ores are either hand picked 
from tin-wolfram concentrates obtained after 
sluicing operations, or recovered from tin ore by 
magnetic soparat ion. They are not smelted locally, 
but are exported to the U.K. The production of 
native bismuth in Burma is small (210 lb. in 1937). 
Tho world’s annual production of bismuth is about 
1 ,500 metric tons ami most of this bismuth is obtain- 
ed as a by-product in the smelting of ores of 
other non-ferrous metals. 

Bismuth is produced by the reduction of its 
oxide into which the other ores are converted. 
During refining, it is freed from tho common im- 
purities such as lead, arsenic and antimony. Bis- 
muth is a bright hard and somewhat brittle metal 
(sp. gr., 9*8 ; m.p., 217°). it is greyish-white with 
a reddish tinge. It. expands after solidification by 
about 2 • 3% of its volume. Along with othor 
metals like lead, tin, cadmium and antimony, 
bismuth is a constituent of fusible alloys, which are 
employed in automatic fire-extinguishers, fuses for 
hand grenades, safety plugs for boilers, etc. It is 
also used in stereotype alloys, and in dentistry f (>r 
the making of dies from fresh plaster impressions. 
Bismuth alloys are also used as soft solders, and as 
fillers in bending tubes, and in mouldings. Bismuth 
amalgam is used for the silvering of mirrors and 
the interior of vacuum flasks. 

iSomo of the compounds of bismuth, the oxy- 
earbonate, the sulmitrate and tho subgallato are 
largely used * in medicine for digestion troubles. 
Bismuth oxide has been used as a constituent 
of optical glass and for colouring porcelain. The 
subnitrate is used io give a colourless iridoseont 
glaze to porcelain. Bismuth trichloride has been 
used as a fire-prooliug material. 


195 



THE WEALTH OP INDIA 


BLECHNUM 


BIXA 

Bitter-sweet, seo Solanum dulcamara 

BIXA Linn. Btxaceae 

A genus of two species of shrubs or small trees, 
native to tropical America and the West Indies. 
B. orellnna lias bocotno naturalised in India, and is 
the source of tlio orungo-red dyo ‘ annatto \ 

B. orellana Linn. 

D.E.P., T, 454; FI. Hr. Ind., I, 100 ; PI. XXXI. 

Htnd. & Beng. — Latkan ; Mail— Bemdri ; 
Tam. & Tel. — Japhara ; Kan. — Rangmale. 

This species occurs in two forms, one with white 
flowers and groon capsulos, and the other, with pink 
flowers and red capsules. Each capsule contains 
about fifty small seeds, the pulpy outer covering of 
which contains pigments. The plant is a native of 
central America and is cultivated in Brazil, (Uli- 
ana (Cayenne), Mexico and the Antilles. In India, 
it is roportod to bo cultivated to a small ox tout in 
Mysore (Yogna Narayan Aiycr, 500) and is grown 
in gardens as a hedge plant. It is also met with as an 
oscapo, in Travancoro, Coromnndal and Malabar 
Coasts and in certain districts of Bombay, Bengal 
and Assam. 

The plant is propagated either from seeds or 
from stem-outtings. It oannot withstand frost. 
Fruits are produced from about the third year 
after planting, and are collected when nearly ripe. 

For extracting the dye, the seeds are bruised and 
tho pulp macerated with hot water, in wooden 
vessels, and soaked in it for several days till the 
colouring matter forms a lino suspension. Tho 
seeds aro then removed, and the brei, which contains 
the pigment, is allowed to ferment for about a week. 
Tho dye, annatto, that sottles at tho bottom is sepa- 
rated and dried into cakos. Tho yield is 4*8 -0% by 
wt. of tho seeds. Another method consists in boiling 
the seeds with sodium carbonate solution, filtering, 
and acidifying tho filtrato. The dyo is coagulated by 
boiling with common salt, after which it is filter- 
pressed, washed, and dried (J. sci. industr. Res., 
1942, 1, 03). Annatto, producod in South Amorica, 
is marketod in tho form of cakes, tablets or as a 
paste. Solutions of the dyo have also boon iutro- 
I ducod by the trade. 

I Bixin, Cgr, H ;{0 () 4 , tho principal colouring inattor 
pres out in the seeds, is accompanied by small 
amounts of orellin, a water soluble yellow sub- 


stance, fat, resin, and a bitter stuff. Bixin, when 
crystallised from glacial acetic acid, is obtained in 
tho form of rhombic noodles, m.p., 198’ (Hdv. 
chim . Ada., 1929, 12, 904). It is fairly soluble 
in chloroform, ethyl acetato, and alcohol, hut is 
insoluble in wator. Both bixin and annatto are 
soluble in essential oils and in fixed oils. Thoy 
aro also soluble in alkalis and aro proci pita tod 
by acids. 

Tho proportion of bixin in annatto varies consi- 
derably. It is usually 10-12%, but special grades 
containing up to 15 -30% aro also known. Tho 
dyo is related to carotenoids but has no pro- 
vitamin A activity (Villola, Chem. Abstr., 1943, 
37, 224). 

Tho seeds contain only a small amount of fatty 
oil (Aiver, J. Arner. phnrm. A#*., 1922, 11, 999 ; 
vide also Froiso, Cheat. Abstr 1935, 29, 2301). 
The sood-eoat contains a wax-like substance (3%) 
which paralyses intestinal parasites, and tho 
embryo, atoxic principle (Froiso, Joe. cit.). 

Annatto was once used for colouring silk 
and cotton, but it is not a fast dye and has 
now been replaced by coal-tar dyos. On account 
of its non-toxic nature, it is now mainly used for 
colouring edible materials like butter, ghoo, mar- 
garine, choose, chocolate, ate?. Tho colouring of 
van as pati (hydrogenated vegetable oil) by annatto 
may serve to distinguish it from ghee (J. sei'. industr. 
Res., lor. cit.). Bocipes have been worked 
out for using it in floor polishes, shoo polishes, hair 
oils, etc. (Tanchico and West, ex ('hem. Abstr., 1937, 
31, 4874). 

Small quantities of seeds are exported from south 
India (87 tons in 1939-40) which is estimated to 
produce about 200 tons of seeds per annum. Ilow- 
evor, the bulk of annatto used in the daily industry 
in India is imported from America. 

Black-berry or Bramble, set* Rubus fruticosus 

Black cumin, see Nigella sativa 

Black lead, see Graphite 

Black wattle, see Acacia mollissima 

Blackwood, Australian— , see Acacia melanoxylon 

BLECHNUM Linn. Polypodiackak 

A genus of ferns, including about 60 species, 
distributed in tropical countries. B. oricnlale Linn. 
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is a tufted fern, found in the Himalayas up to 
4,000', and in the south Indian mountains up to 
6,000'. The Malays eat it, and poultice boils with 
it (Burkill, I, 333). 

BLEPHARIS Juss. Acanthackae 

The genus includos 80 spocics of shrubs or under- 
shrubs, distributed in Palaeotropics, the Medi- 
terranean region and S. Africa. 5 species are found 
in India. 

B. edulis Pors. and B. linariaefolia Pors. (syn. 
B. sindica T. Anders. ; FI. Br. Ind., IV, 479), found 
in the Punjab and Sind, aro of minor medicinal val- 
ue. The former is reported to be a resolvent and ex- 
pectorant (Chopra, 468). 

Lai (J. Indian chem. Soc ., 1936,13, 109; 1940, 
17 , 269) found the seeds of B. edulis to contain 
allantoin (2* 1%), and blepharin, C\ ft H 20 O 10 , m.p., 
222°, a glucoside. The benzene extract gave 3-8% 
of a fatty oil (sp. gr./28°, 0*9332 ; sap. val., 186*5 ; 
iod. val., 90*8. Pendseand Lai, ib. t 1937, 14 , 262). 

Blinding Tree, see Excoecaria agallocha 

Blubber Oil, see Whales 

Blue gum, see Eucalyptus globulus 

BLUMEA DC. Compositak 

A genus of 80 spocios of annual or perennial 
herbs, somotimes shrubs, distributed in tiie tropics 
of Asia, Africa and Australia. The genus is emi- 
nently characteristic of India, where about 35 spp. 
occur. Many of thorn aro aromatic ami medicinal. 
B. balsam if era, B. densi flora, B. eriantha , B. lacera 
ami B. malcolmii yield essential oils. 

B. balsamifera DC. 

D.E.P., I, 458; FL Br. Ind., Ill, 270; Kiri, & 
Basu, PI. 522 B. 

Hind. — Kakaronda . 

A sub-slirubby plant, distributed in the tropical 
Himalayas from Nepal to Sikkim botwoon 1,000- 
4,000', and extending to Assam, Kliasia Hills, 
Chittagong, Burma, and the Philippines. 

The plant smells strongly of camphor and the 
leaves yiold an essential oil containing a camphor 
known as Ngai or Blumea camphor. Philippine 
plants areroported to yield 0* 1-0*4% of oil (Fin- 


nomore, 829). Puran Singh ( Indian For. Bee., 
1908, 1 , 265) found plants of Burmoso origin 

(leaves ami roots) to contain 1 • 9% (on dry weight) 
of oil. 

Ngai-campiior from Chineso soureos is almost 
entirely Z-horneoi ; camphor of Burmese origin 
consists of 75% of Z-camphor and 25% of Z-bornool 
(Wehmor, II, 1220). 

Ngai-oamphor also finds medicinal usos like 
Borneo camphor, cZ-borneol, from DryohaUtnops 
aromatica Caertn. occurring in Sumatra and Borneo. 

An injection of the extract of loavos producos 
a drop in blood prossuro, dilation of the vossols and 
inhibition of the sympathetic nervous system. 
It is used in the treatment of exeitomont and in- 
somnia (Loderc, Chem. Abstr ., 1941, 35 , 2981). 
The leaves are reported to ho used as fisJi poison 
in the Philippines (Brown, II, 222). 

B. densiflora T)C. 

D.E P , I, 458; FI. Br. Irnl., Ill, 269; Kirt. 
& Basu, PI. 521 B. 

A stout horb, distributed in the sub-tropioal Him- 
alayas from Sikkim to Assam botwoon 2,000-4,000'. 

The plant yields an essential oil containing 
camphor (Wehmor, lor. cit.). 

The juice of fresh loaves possesses insoct-ropol- 
lant properties (Chopra, Roy and Chosh, J. Malaria 
Inst., India, 1940, 3 , 495). Whon rubbed on the 
skin, it affords protection from mosquito bites till 
the volatile oil evaporates off (10-15 minutes). 

B. eriantha 1)C. 

D.E.P., I, 458 ; FI. Br. Ind., Ill, 266; Kirt. & 
Basu, PI. 522 A. 

Mak. — N im urdi . 

An erect herbaceous plant, distributed ill the 
Koukan, tho Wes tom Chats and the Deccan, and 
very common in Bombay. 

It yields an essential oil possessing camphor-like 
smell (b.p., 224°; sp. gr./31°, 0*9290; sap. val., 
34*5. Amin an Patel, J. Indian chem. Soc., 1940, 
17 , 45), consisting chiefly of (/-carvotanacotone. 
Erianthin, C 8o H 2cl O a , m.p., 161°, the yellow colour- 
ing matter obtained from it (0*02-0*03% of the 
air-dry plant), has been shown to be a flavone 
(Bose and Dutt, J. Indian chem. Boc., 1940, 17 , 45). 
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B. lacera DC. 

D.F.F., I, 45!); FI. Hr. Ind., Ill, 203 ; Kirt. & 


Ha.Hu, VI 521 A. 

Sans.— Kuh urudr u ; Hind . — -Kakrauda ; Bmng. — 
Kul ursinuja : Mar.— Bvrnvdo. 

An emit annual, with a strong odour of turpentine 
<Ustributod throughout the plains of India, as con - 
ding to 2,000' ; also in Ceylon, China and Malaya. 
It is used as a febrifuge, deobstruent and stimulant 
(Kanny Lall Dey, 47). 

Tho fieri) gives 0 • 085% of' essent ial oil, containing 
Hlumea camphor (VVehmer, lor. cit.). 

B. malcolmii Hook, f . 

FI. Hr. Ind., Ill, 200. 

A stout herb, distributed in tho Konkan on hills 
above 2,000', also in South Kanara, and Malabar. 

It yields an essential oil with the following cons- 
tants ; tf/30°, 0-03 ; n^ U)t \ 1-475 ; |al r / u °, I 40*8° ; 
containing S2% of d-carvotanacetono, and 10% of 
totrahydrooarvono (Simonson and Hau, J. chew. 
& >oc., 1022, 121 , 870). 

BOEHMERIA Jacq. Urticaoeak 

A genus consisting of 75 species of herbs, shrubs, 
or small trees, distributed in tropical and 
northern sub-tropical areas. There urn about 10 
species native to, or naturalised in India, and most 
of them yield fibre. Of these, B. nirca is the most 
important. The fibres of B. mucrop/n/llu 1). Don 
B. walabaricft Wedd. and B. platyphi/lla I). Don 
are used locally for cordage and fishing lines. 

B. nivea Gaud. China Grass, Bhka, Ramie 

D.E.P., I, 408 ; C.I\, 143 : FI. Hr. Ind., V, 570. 

He no. Kan hum ; Assam - -Rhea ; Hl t rm. Gun, 
(jouri ; China — B 'chon (the plant) and Sc h on -mu 
(tho fibre). 

A shrub 3 7' high, indigenous to China and Japan 
and now introduced into southern U.JS.A. It 
is cultivated in some parts of India, In Bengal, 
it is a garden crop, and in Assam it is grown as a 
scattered crop over some 1000 acres (Sircar, 58). 

Tho plant lias two distinct varieties — niveu 
proper (Rhea), with leaves that are green above and 
whitish beneath, and tmacimma (Ramie), with 
leaves green oil both sides. Var. nivea bolongs 
to somewhat cooler climates than the othor. 


Plants can be raised either from seeds, or 
preferably from root and stem -cuttings. The 
root sylstom is perennial and gives risoto abundant 
fresh shoots after each cutting of atoms. If 
properly cultivated, no replanting is necessary for 
about six years. The usual time for transplanta- 
tion is either April-May, or September Octobor. 
From the April May transplantations, 2 or 3 
cuttings may be obtained during rains, when 
growth is luxuriant. From plants transplanted in 
September, four cuttings may be obtained during 
May August. 

Tho stems become mature in 10 months and 
change colour, from green to brown. For obtain- 
ing fine, soft fibre, shoots must be cut before 
they mature and begin to flower. Tho quality 
of fibre depends on the age and length of 
shoots. Shoots not more than 2' in height givo 
very fine fibre, but tho quantity obtained is small. 
In lung stems the fibre is coarse. Shoots, 3J--4' 
high, yield good fibre in normal quantities. 

Tho first cutting is used as green manure, because 
it yields very poor fibre. In Assam, tho plants are 
found to thrive hotter, and more cuttings can be 
obtained than in Bengal. 

Tho crop thrives on a rich loamy soil, and is of 
an exhausting nature. Heavy manuring at fro- 
queiit intervals is necessary. Tho land must be 
above the height of prolonged inundation,, hut 
there must he free sub-soil moisture. Bed clay 
soils are not suited to this crop. 

The cut stems are decorticated by hand as in 
India and China, or by machinery as in America, 
and tho fibre is stripped off. Retting does not 
yield satisfactory results. Tho crude fibre is 
heavily coated with gum which is removed by 
treatment with soap solution or lime. Steaming 
might also bo resorted to. Tho resulting eloan 
fibre is called ‘filasse’. 

Ramie contains : moisture, 10*5 ; cellulose, up to 
()5-9; lignin, at. 1*40% (VVehmer, I, 254). 
The fibre is regarded as the longest (40 200 mm.), 
toughest, and most silky of all vegetable fibres. 
It lias great strength and durability, and is highly 
resistant to the action of water. But it has neither 
the elasticity of wool and silk, nor tho flexibility 
of cotton. The spun thread is hairy because the 
ends of tho stiff fibres project out. 
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Ramie is used in Europe for sacks, sail cloth, 
bolting, table-cloth, sheeting, nets, threads, cordage, 
paper, otc. ( his mantles of good quality are also 
mado from it. Ramie is rarely used by 
itsolf in textiles, but is mixed with wool, silk and 
cotton. Its special use is in the preparation of 
lustrous, non eroasablo fabrics. On account of its 
high resistance to the action of water, fabrics 
containing this fibro shrink only slightly. The 
hairiness and brittleness of thread spun out of 
ramie fibre is considerably reduced by morcerisa- 
tion. 

The average annual yield of fibre is 500-000 lb. 
por aero and it is valued at about Rs. 70 per cwt. 
The price is not considered remunerative. The 
cost of production is high, because of the necessity 
for frequent manuring of the crop, and thoabsenco 
of suitable machinery for the extraction of fibre. 

B. rugulosa Wcdd. 

J). E. I\, T. 481 ; FI. Hr. Tnd., V. 577. 

Gakiiwal &■ Kimaon (Jeti ; Nepal l)ar ; 
Bkno. & Lkpcha Nedeny. 

A small tree, met with in Garhwal, Kumaon, 
Nepal, Sikkim and Bhutan. 

The wood is light (air dry wt., 32 lb. per c. ft.), 
straight grained, and moderately hard. It seasons 
well, works readily under tools, and is rarely at- 
tacked by insects or fungi. It is used for making 
bowls, plates, and other domestic utensils (Pearson 
and Brown, II, 947). 

BOERHAAVIA Linn. N vctaoinaokae 

A genus consisting of 40 species of weeds, distri- 
buted in tropical and sub-tropical regions. Six 
species are found in India. 

In sonic parts of India, the Ayurvedic drug 
pnnamava is referred to as B. diffusa , and in others 
as Trianlhema portulacastnnn (Aizoaceae). Ac- 
cording to Cliakravarty (J. Indian hot. Nor.. 1942, 
21, S7) B. diffusa should be called ra Ida puna mam 
on account of its pink flowers, and, T. porlula- 
castmrn with its white flowers steel- pmmrnara. 
Although they belong to different families, they 
are used for the same medicinal purpose, and the 
chemical constituents arc also similar (Chopra, 
Chatterjec and Ghosh, Indian J. med. Res ., 1940, 
28, 475). 


B. diffusa Linn. Kyn. B. repens Linn. 

Tiik Spkeaoino I loo - weed 
D. E. I*., I, 485 ; FI. Br. lnd., IV. 709. 

Sans., Bkno. k Tel. Panama ra. rnkta punar- 
nara ; Hind. Sant ; Mail Tamhadi rasa ; Grj. — 
Vakha khaparo ; Tam. Mukaratfa-kirvi. 

A perennial creeping weed, with pinkish flowers, 
found throughout India. 

The root of the plant is considered, laxative and 
diuretic. It has also expectorant properties and 
is used in asthma. Tn large doses, it acts as an 
emetic (Kanny Lall Dcy, 48). Komau (1919, 
141 ; 920, 3 & 40) found it to he a fairly good diur- 
etic, especially when combined wit h iron, in dropsy 
associated with chronic Bright's disease. 

The active constituent of the drug is the alkaloid. 
puna marine , the total alkaloid content of 
roots being about 0*04% (Chopra, Ghosh aiid 
Do, Indian med. ( laz ., 1923, 58. 204; ride also 
Agar wal and Dutt, Pmr. P. P. Arad. Sri.. 1934 35, 
5. 240). The plant is also reported to contain 
a crystalline acid, of the formula. C H) H, h <) ;{ , m.p., 
108 109° (Agar wal and Dutt, /A., 1934, 4, 73). 
According to Chopra, Chatterjeo and Ghosh (Indian 
J. med. Res., he. eit.) the dry plant contains 
0-52% of potassium nitrate. 

Intravenous injections of the alkaloid in cats 
produce a distinct and persistent rise of blood, 
pressure and a marked diuresis. Clinically, 1-4 
drachms of liquid extract made from the dry or the 
fresh plant, produce diuresis in cases of oedema and 
ascites. When a liquid extract is used, the presence 
of large amounts of potassium salts reinforces t\w. 
action of the alkaloid. The drug appears to exert 
a more powerful effect than some ot her diuretics on 
certaintypes of ascites, such as those due to early 
cirrhosis of liver and chronic peritonitis (Chopra el 
al„ Indian med. (laz.. 1923, 58. 203) 

Bombax Linn., see Salmalia 
BONES 

D.E.I\, V, 171 ; C.P., 109. 

Sans. — -Asti ; Feus. — Vstokhan : Arab.- — Izm ; 

Hind. Hdddi ; Brno. Hark ; Tam. k Mal. 

Elumhti ; 'Pel. Emukahi ; Kan.- Moole . 

Bones are the most highly differentiated of the 
connective and supporting tissues of Vortebrata. 
In typical long bones (femur and humerus) the 
shaft consists of compact bone and contains in its 
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centre a large, cylindrical cavity filled with marrow. 
The ends of the shaft are formed of spongy bone 
with a thin peripheral cortox of compact bone. 

Bones consist of two main components : an or- 
ganic framework, and an infiltrate mass of in- 
organic salts. Fresh bones contain : moisture, 51 ; 
fat, 15*7 ; ossein, 11*4 ; and mineral matter, 21*9% 
(Bogee, 88). Degreased bones contain : fat, 
0 ; ossein, 28 ; calcium phosphate, fib ; magnesium 
phosphate, 1 ; calcium carbonate, 8 ; and calcium 
fluoride, 1% (Kingzett, ilfi). 

Bones are collected all over India, mostly during 
the dry season, and reach wholesale merchants 
through bone dealers, (lonerally, the quality is 
not high, and they are seasoned in primitive ways 
by exposing them in heaps to sun, air and rain, in 
open spaces protected against carrion-eaters. A 
few months later thoy are dried after the removal 
of adhering flesh and grease. Sometimes bones 
aro also seasoned by placing them in ditches to 
which water is added every third or fourth day. 
Thoy aro removed after about a month and dried 
in tho sun for a few days. In some places, bones 
aro buried underground for about a week and then 
dried (Haq, Indian Fmg ., 194fi, 6, 458). 

Bones are generally more abundant in northern 
India. Tho annual production in India is 
estimated to be 1,391,000 tons (Haq, he. cit.). Out 
of these, only a small proportion is collected for 
commercial use. In the absence of any detailed 
survoy, tho exports of bones (internal movement) 
from different Provinces, and to ports within Pro- 
vinces, may servo as an index of their distribution 
and availability. 


INLAND TRADE (EXPORT) IN BONES *30/37 
| Inland (Rail & J fiver-borne) Tr. India] 


Bihar arwl Orissa .... 

Tons* 

14,000 

Contra 1 India. .... 

3,090 

C. P. & Borar. .... 

8,044 

Hyderabad ..... 

7,230 

Mysoro t 

1,200 

Riijputana ..... 

15.000 

Punjab ..... 

31,000 

Sind & Br. Baluchistan . 

900 

u*. r 

2j8,7SO 

Bengal to Calcutta 

11,375 

Bombay Province to Bombay 

11,250 

Madron Province to Madras 

10,404 

Total exports from India 

131,520 


Tho figure* alao include re-exports ; j- Handbook of Com- 
mercial Information for Mysore, 1941 , 77. 


In Tndia, a small quantity of long bones is used 
for the manufacture of utility articlos such as com- 
bs, buttons, toys, knifo-handlos, etc., and in bone- 
carving (PI. XXVII, 4). Camel bones are preferred 
for making buttons. It is often difficult to disting- 
uish between articles made of bono and ivory. Bono 
being more porous is stained by oil more readily 
than ivory. 

For use in bone -work, tho onds of leg and thigh 
bones are sawn off and tho cylindrical portions, 
aftor the removal of marrow, aro immersed in lirno 
solution for about a day and boilod in it for 
some time. The pieces are then washed with water 
and dried in shade. During washing, the inner 
cavity is cleaned with a brush and tho outer surface 
smoothened with rags (Haq, lor. cit.). 

BONE-CKUS1IJNG & BONE MANURE (1*1. XXVIT, 2) 

Before tho War ( , 39-4fi), in India, superphos- 
phate was the only product made from hones, 
and annual production was about 3,000 tons 
utilizing a slightly larger quantity of bones. In 
very rooent years production of this has been 
stepped up to about 15,000 tons. Further, since 
tlie commencement of the War, a small amount of 
phosphoric acid and its salts are being manufac- 
tured from about 150 tons of bones per annum. 
Excepting thoso quantities, almost tho entire 
amount of bonos collected is exportod. 

Bone-crushing for oxport is a well -established 
industry. As far back as 1900, there were 18 bone 
mills in India, and now thero aro 27 mills in British 
India arid some 4 or 5 in Indian States, employing 
about 4,500 persons, and with a crushing capacity 
of over 400,000 tons. Most of these mills aro 
situatod near ports. 

Bone mills use disintegrators or cuttors for 
reducing tho size of bones. The finer varieties 
constitute bone meal (3/32*) and bono grist (3/16*), 
and the larger varieties aro graded into sizes vary- 
ing from 3/8" to l£". The yield of bone meal is only 
a fraction of bones crushed. With disintegrators, 
it is about 25%, and with cutters 5-8%. Tho cost 
of crushing and bagging is now (1947) about 
Rs. 60 per ton. 

During crushing, bone sinews (vield, 7%), con- 
sisting of pieces of tendons or ligatures attached to 
the ends of bones, separate out in fibrous pieces, 
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These are used for the manufacture of gluo and 
golatino, and about 1,000 tons arc exported 
annually. 

Bone meal is a valuable phosphatic manure, but 
its action in the soil is rather slow owing to the 
insolubility of calcium phosphate. It lias the 
following composition : organic matter, 30*6; 
phosphoric acid, 24-2 ; limo, 32-0 ; other inorganic 
constituents, 4*7% (Thorpe, II, 27). It is also 
used as poultry-feed, and cortain special 
grades, noarly white in colour and almost odour- 
less, are used for feeding horses. In Tndia, only a 
small quantity of hono meal is used as manure in 
plantations, and most of tho produce is oxportod. 

Steamed bone meal is propared from bones treat- 
ed with stoam (50 lb. pressure), whon nitrogenous 
constituents separate out as gluo or gelatine. It is 
sterile, and its phosphoric acid is said to bo inoro 
easily available than that of unsteamed bone meal. 


ANALYSIS 

OF BONE MEAL* 
(Por cent.) 



N 

f.o, 

Raw bon os . 

5 

22 

Buno m ml — unstoamod 

. :i.r> 4-5 

20-25 

Bono moal stemnod 

1 -3 ‘ 

25-32 


•Parr wli & Ogilvio, I, 267. 

Bono grist (3/16") is used for making bone char, 
and for tho manufacture of gluo and gelatine. 
It is also used as chicken-feed. Crushed bones of 
sizes above 3/16" aro used only for tho extraction 
of glue and gelatine. 

Bonos aro among tho valuable raw materials 
exported from India. In years prior to the War, 
the total annual exports averaged to nearly 95,000 
tons valued at about Rs. 70 lakhs, and touched a 
peak of 131,526 tons in *36-37. During the War, 
exports dwindlod considerably and touched tho 
lowost lovol in *43-44' (28,684 tons). 


During the quinquennium ending *38-39, Belgi- 
um, tho chiof purchaser, took 75* 7% of Indian 
exports of bones for manufacture, and for manure. 
The principal purchasers of bone meal wore tho 
U.K. (40%) and Ceylon (36%). Exports were 
mostly from tho ports of Bengal (52‘%), Sind (26%) 
and Madras (14%). Tho share of Bombay was 
small (7%). 

Since 1946, exports of uncrushed bones and bone 
moal have been prohibited. The maximum quan- 
tity of crushed bones and bone grist permitted for 
export in *47 was fixed at 40,000 tons. 

Tho following table gives tho prices of bones (per 
ton) in collecting centres, 400 miles west of 


Calcutta. 

Rs. 

*39 

31-38 

’40 

29-49 

•41 

31-39 

*42 

26-41 

*43 

41-52 

*44 

52-70 

*45 

75-110 


Prices have rison abnormally in recent years 
owing to increased cost of collection, which is now 
nearly Rs. 30 per ton. Quotations in internal 
markets aro based on those prevalent in tho Cal- 
cutta market, which in turn reflect changes 
in demand abroad. In March *47, Calcutta 
quotations woro Rs. 192 por ton, and since then 
fluctuations havo been violent. 


PRICES (PER TON) OF BONE MEAL AND ORIST 
(Indian Tr. ./.) 


Yonr 


Bono moal 

(2/ 32') 

Slonmod Unstrained 

Bono grist 
(3/16*) 
Unst named 



Re. 

Rs. 

Rs. 

*38 

# 

90-100 

52-55 

58-00 

’43 

# 

95-140 

85-135 

85-135 

M0 

• 

200-210 

170 200 

190-200 


EXPORTS OF RONES 
(Qty. in 1,000 tons ; val. in lakhs of Rh.) 


Bonos for Bonos for Bono rival Total 

Annual avorago manufacture manuro 


In quinquennium ending -- 
’33-34 .... 

Qty- 

Val. 

Qty. 

Val. 

Qty. 

Val. 

Qty. 

Val. 

52-9 

50- 17 

2*4 

2*25 

29*2 

20*86 

84*5 

73 29 

’38-39 .... 

54-5 

35*63 

20-7 

16*03 

30*1 

15*79 

105*3 

67*42 

*43-44 .... 

21- 1 

13*70 

4*9 

3*40 

28*5 

17*03 

54*5 

34*19 

In ’44-45 .... 

21 • 4 

1807 

1-2 

1*66 

10*3 

8-59 

32*9 

28*34 

V ’45-46 .... 

41 • 2 

43*43 

50 

. 0 *36 

10*5 

9-11 

57*3 

58*84 


. m 
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Boforo fcho War, steamed bono moal used to fetch 
Rs. 30-35 por ton, more than the unstoamod vari- 
oty, and bono grist (3/16"), a higher price than mi- 
steamed bono meal, as it could be used for the 
recovery of gelatine. 

Attempts aro being mado to develop the bone 
industry in India to meet the country’s require- 
ments of phosphatio fertilizers estimated at 100,000 
tons por annum. But bones can only bo econo- 
mically employed for the production of super- 
phosphate if by-products, such as gluo and gelatino, 
aro also recovered. Otherwise, the cost of produc- 
tion of superphosphate will be high, and valuable 
by-products will be wasted. 

It is estimated that the value of imported super- 
phosphate prepared from mineral phosphates is 
now Rs. 130-160 por ton, while the cost of manu- 
facture of superphosphate from bones in India is 
approximately Rs. 200, owing to the high prices 
of bones and sulphuric acid. The difference can 
bo made up only if bones aro processed to yield 
glue, gelatine, etc., before being utilized for conver- 
sion into phosphatio manures. 

OTJtKli PRODUCTS FROM BONKS 

Bone fat, also called bono tallow, is extracted 
from fresh clean bones by boiling thorn with water, 
by steaming them, or by solvonts. It has the 
following constants: solidifying point, 15°-17° ; 
sp. gr./15*5°, 0*914-0*916; sap. val., 185-195; 
iod. val., 43 -56 (Hilditoh, 136). It yields nearly 
40% of palmitic and stearic acids, the rest con- 
sisting of oleic acid. It is mainly employed for 
making candles and low grade soaps, and as a 
grease. In India, bones aro rocoived mostly dry, 
and contain very little fat or marrow. 

Crude gluo may bo extracted from defatted bones 
by digesting them with steam. The liquor obtained 
is concentrated and allowed to solidify. A more 
valuable product is ossein (yield, 30%), which is 
obtained by dissolving out the mineral constituents 
of bones by means of dilute hydrochloric acid. It 
retains the original shapo of bones, and consists of 
the 'organic constituents present in them. Ossein 
is the raw material for the preparation of better 
grades of glue and golatine. It is mostly produced 
in Belgium and oxported to America where there is 
a heavy domand for it. 

Bone-black or bonc-char is obtained in a yield of 
60% by the destructive distillation of fresh hard 


bones, after the removal of fat and other extra- 
neous matter. Its chief constituents aro : carbon, 
9-11% ; calcium phosphate, 70-75% ; other mine- 
ral matter, the rest (Rogers, 1, 722). Bone-blaek 
has a high degree of porosity and gives a metallic 
ring when struck. It is extensively used as an 
adsorbont and decolorizing material, especially in 
the sugar industry. In India, there is a prejudice 
against its use. 

In certain types of bone-black, tho mineral con- 
stituents are removed, either partly or wholly, by 
treatment with acids. Bone-black, after repeated 
use, loses its activity and can be revivified by roast- 
ing it to a rod boat. When of no further use, the 
spent material is used as a paint pigment, and as 
fertilizer. 

During tho destructive distillation of bones, bone 
oil (3-5%), also called Dippol’s oil, and ammonia 
(8%) are obtained as by-products. Tho latter is 
converted to the sulphate. Bone oil (sp. gr„ 0*91- 
0*97), a dark-brown liquid with a repulsive odour, 
is miscible with water. It consists of pyrrole and 
pyridine bases, and is used as a denaturant, and as 
an insecticide. 

Bone ash, which is obtained by tho calcination 
of bones, contains 87% of calcium phosphate. It is 
used as manure. In India, it is also being used for 
tho preparation of phosphoric acid. 

BONNAYA Link & Otto Scrophulartaceae 

FI. Br. Ind., IV, 284. 

A genus of 5 speoies of herbs, distributed i n 
India, south-east Asia and Australia. Some bota“ 
nists include these under other genera, such as 
Ilyaanthes Rafin., Vandellia Linn., or Lindernia 
Allioni. 

In Malaya, a decoction of the roots and leaves 
of B. aniipoda Druce is taken as a vermifuge ; and 
the juice of B. serrata Burkill is administered inter- 
nally as a protective tonic for the first 3 days after 
child-birth (Burkill, I, 346). 

Borage, country— see Coleus amboinicus 

BORAGO Linn. Boraginaceae 

Firminger, 439. 

The genus includes 3 species, found in the Medi- 
terranean region, Europe and northern Asia. 
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B, officinalis Linn. (Borago), a coarso hairy annual 
possessing very attractive blue flowers, is planted in 
Indian gardens. In Europe, it is cultivated for bee- 
feeding and is also usod as pot-herb, or as salad 
(Hill, 495). 

BORASSUS Linn. Palmae 

Borassus is a genus of four species of tall dioeci- 
ous palms, distributed in the tropics of the Old 
World, and B. Jlabellifer is the only species found 
in India. 

B. flabellifer Linn. Syn. B. flabelliforrnis lloxb. 

The Palmyra Palm 

D. E. P., I, 495 ; El. Br. Ind., VI, 482 ; 
PL XXXII, 1 & 2. 

Sans. & Beno. — Tal\ Pees. — Darakhte-tari ; 
Hind. — Tar ; Mar. & Guj. — Tad ; Tel. — Tadi- 
chettu ; Tam. — Panai ; Kan. — Tale ; Mal. — Pana . 

B . Jlabellifer , a native of tropical Africa, is found 
in many of the comparatively dry parts of India, 
Burma and Ceylon, and is common along the coas- 
tal areas of the peninsula, Bihar, Bengal, and the 
northern portion of Ceylon. It is distributed to 
Malaya. 

This palm attains a height of 40-60' (sometimes 
even 100') and a girth of 3.1-7'. It bears a terminal 
crown of 30-40 large fan-like leaves, 3-5' in width. 
The leaf- stalks are 2 4' long, strong and fibrous. 
The stem is black and consists of a hard outer por- 
tion mainly composed of stiff longitudinal fibres. 
Tho central portion, the pith, is soft and starchy. 

The spathos begin to appear in Novombcr and 
December. Male and female flowers are borne on 
different plants. In both cases, a largo quantity 
of sugary sap exudos when the inflorosoence axis is 
tapped. Tho fruit is large and fibrous, containing 
usually 3 nut-like portions, each of which encloses 
a seed. 

Tho plants develop from solf-sown seed. In the 
earlier stages, only the underground portion of the 
stem increases in thickness, and 15-20 years elapse 
bofore the aerial portion of tho trunk elongates and 
develops into its characteristic cylindrical black 
stem. 

This palm also is attacked by insects which affect 
the coconut palm (Cocos nucifera) ; tho rhinoceros 
beetle (Oryctes rhinoceros Linn.), tho red palm 


weevil (Rhynchophorus ferrugineus Fabr.), the black 
headed caterpillar (Nephanlis serinopa Moyr.), etc. 
(Ramakrishna Ayyar, 337). It is also liable to a 
fungus disoaso eallod ‘ bud-rot \ caused by Pythinm 
palmivorum , which attacks tho bud, eats into tho 
growing point, and ultimately kills the tree (Troup, 
III, 974). 

TODDY & NIKA 

The palmyra is one of tho palms yielding toddy, 
the country liquor. The other important palms, 
which are tapped for toddy, are Phoenix sylvestris 9 
Caryota urens y Nipa fruticans , and sometimes also 
Cocos nucifera . The fresh sap of those palms, called 
1 sweet toddy * or nira , contains about 12% of 
sucrose, and unless suitably treated, fermontation 
into toddy starts almost immediately after collec- 
tion. 

While nira , tapped from the palmyra treo, is 
transparent, pleasant-smelling, and swcot, toddy 
is a pale frothy liquid with a characteristic aroma, 
and a slightly acid and pungent taste. It is a 
cheap and refreshing bevorago extensively used by 
the lower classes, and is a valuable source of 
revenue to the State. Its nutritive value depends 
on the small amounts of sugar and yeast in it. Tho 
latter is a good source of vitamin B complex. 
Chopra, Chopra & Chopra (Indian mod . Oaz. y 
1942, 77, 224) have observed that in areas whero 
tho use of toddy is prevalent, vitamin B deficiency 
diseases are rare. 

ANALYSIS OK KALMYK A TODDY* 

Q. in lOO <•.<*. of Map 


Totnl RimJiic- Arctic 

solids(%) Sucrose ing mw^- acid Alcohol 
urn 

Mulo trocs . tl -2 1*1)0 IWil .. 2-01 

Fonialo trees . ■ S 1 1 S7 0-40 0*40 3*14 


* Joachim and Kaiulinfi, Trap. Agriculturist , 103S, 90 , 22. 

Spontaneous fermentation of tho juice produces 
about 3% of alcohol and 0*1% of acids during 
the first 6-8 hours. After this, alcohol content 
increases to noarly 5%, and later begins to decrease, 
while the amount of acids continues to increase, 
rendering the liquid unsuitable for human con- 
sumption. Butyric acid has boon detected among 
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tho acids and this gives a disagreeable odour to the 
liquid (Basrur and Qureslii, J . Osmania Univ ., 1939, 

7, 19). 

Some unused toddy is allowed to undergo 
acetic fermentation to yield a choap quality of 
vinogar. On account of its yeast content, toddy is 
sometimes used in bread-making, but the resulting 
bread has an unpleasant odour. 

Nira is a refreshing swoet drink and is also credit- 
ed with medicinal virtues. It is usod as a stimulant 
and antiphlegmatic, and is also considered useful in 
inflammatory affections and dropsy. Its use as 
a beverage is not likely to extend because of tho 
difficulty in proserving it. But the recovery of 
sucrose contained in it, in tho form of gur, has long 
been practised as a cottago industry in Madras. 
Sethi and Ghosh (De/p. Agric., Bihar rf,* Orissa, Bull . 
No. 9, 1932) have suggested its extension into 
Bihar. Since palmyra sap is also a source of tod- 
dy, precautions will havo to be taken against the 
misuse of permission granted for the preparation of 
gur . 

TODDY TAPPING 

In tho southern districts of Madras, tapping is 
mostly in the hands of professionals who are usual- 
ly small farmers (Dep. Agric ., Bombay , Bull. No. 

93 of 1919, 45). In some cases, tho palms belong to 
them, but generally they hire them from landlords 
and are also required to take a licence from the Ex- 
cise Department. The tapping season extends from 
February to May (about 90 days), a period whon the 
tappers havo not muoh work in the fields. In 
Bombay, tho trees are also tapped in Novembor and 
December. The yield of sweet toddy is higher 
during cold months than in summer. 

Generally, mature trees, 25 30 years old, are 
selectod for tapping, and tho trees go on yielding 
for some 30 years. In some areas, whoro the soil 
is porous and sandy, tapping may commence at the 
15th year. Tho trees are usually given rest once 
in 3 years. Tho daily yield of sap from a treo is on 
an avorago about 0*5 gal., and the total yiold per 
season is usually about 40 gals. Much higher yields 
(over a gal. or 12* 5 lb.) per day havo boon reported 
from Bihar (Sethi and Ghosh, loc . cit.). 

Trees of both sexes are tapped. In tho caso 
of male trees, the flowering shoots, which look like 
finger growths on tho principal stalk, are bruised 
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by rubbing them betwoon wooden sticks. After 
a couple of days, these are scraped with a tapping 
knife and their tips are pared off daily. The juice 
begins to ooze out within a week after bruising, 
when several fingers are tiod togethor and bent 
into a pot. Tho inflorescences of female trees are 
tapped whon the nuts are still very small, and only 
tho tips aro squeezed and beaten. They are 
then pared off as in the caso of malo trees. A male 
tree is reported to yiold only 2/3 the quantity given 
by a femalo troo. It is commonly believed that the 
sap from tho male troo contains a highor proportion 
of sugar. This, however, does not appear to bo 
generally true (cf. Joachim and Katidiah, loc . cit.\ 
and Ghose, Agric. J . India , 1920, 15 , 32). 

Tho tappers climb twice a day, onco in the 
morning and once in tho evening. In the morning, 
tho tapper gets up with his spare pot for bringing 
down swoet toddy. Aftor ho empties tho juico into 
tho collecting pot, he drossos tho cut by paring off a 
slico, limes tho pot and replaces it. Tn tho evening, 
the juico is not lowered sinco the quantity collected 
during tho day is small, but the cut is dressed and 
the pot is given a shako. Tapping is a skilful opera- 
tion and a good tapper can look after 20-25 trees, 
working for 4 hours in the morning and 2 hours in 
the evening. In some parts of India as in Bihar, 
and in Ceylon, the pots for tho collection of sweet 
toddy are thoroughly cleaned, heated and smoked 
inside, and usod, with or without liming. 

Smoking the pots has been found to delay inver- 
sion of sucrose, although not so well as coating them 
with lime. The amount of invert sugar in the 
juice collected in smoked pots at night was found 
to be generally in the neighbourhood of 0*5-0‘6g./ 
100 c.c. and sometimes oven lower. The juice 
in limed pots contained as little as 0 05 0*06 g. 
of invert sugar per 100 c.c. According to Mitra 
and Mittra (Indian J . agric. tici., 1940, 10 , 824), 
although formalin is quite effective, lime is the best 
and cheapest preservative for sweet toddy. It is 
best put inside tho pot as a thin coating which 
remains moist till the juice begins to trickle into 
it, and the effective dose is 0*25 g./200 c.c. or 
about 1/5 oz. per gal. of sap. Both inversion and 
fermentation stop completely when pH reaches 
8-0 or 8-1. 

PALM JAGGHKY 

The boiling of juice begins immediately after it 
is lowered from the tree. In some parts, concentra- 
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bion is earriod out at one stretch, while in others 
the juico is first evaporated to 1/3 th© bulk, and the 
comparatively thicker saccharine solution is allowed 
to accumulate into a fairly large quantity, before 
being boiled down to gur. Sethi and Ghosh (loc. cit.) 
have shown that sucrose in the juice suffers very 
little inversion during its concentration. 

After tho juico is brought down, it is strained into 
the boiling pot, leaving behind the sediment of lime. 
Some 15-20 minutes after tho commencement of 
boiling, a white scum rises to the surface which 
is skimmed off and a few castor beans are crushed 
and put in, to allay frothing. In tho West Godavari 
dist. a little coconut oil is used instead. After 
about 2 hours, the fire in the oven is lowered, the 
contents of tho pot stirred, and a small quantity 
of syrup poured into cold water. If it hardens 
quickly, it is ready for being transferred into 
wooden moulds, which are slightly moistened on the 
surface. Gur sets in about 15 20 minutes, and 
amounts to 15 18% of the sap. 

The palmyra gur, thus prepared, is a dark solid 
with a characteristic flavour. Sometimes it is also 
treacly, especially if sugar has sufforod inversion. It 
comes into the market in flat rectangular pieces, 
tied u p in mats, made of palmyra leaves. It absorbs 
moisture, and in wot weather, it becomes a semi- 
fcolid sticky mass. This is duo to tho presence of 
deliquescent, salts in it. If lime is precipitated 
by passing in a slow current of carbon dioxide 
bo fore boiling the juice, tho gur obtained is remark- 
able for its lightness of colour and flavour. Sethi 
and Ghosh (/or. cit.) suggest the use of citric acid, 
or an extract of unripe tamarind fruits to precipi- 
tate lime and to improve tho quality of gur . 

Sometimes brown sugar-candy is also prepared 
from palmyra juice. Raw juico is boiled down 
as before, but not to such a high degrco of concen- 
tration as in the preparation of gur. The syrup 
is then poured into covered pots, and buried under- 
ground for some months, when crystals of sugar 
candy are deposited in tho pots. This is considered 
a delicacy and is known as tal misri. It is also 
reputed to possess medicinal properties and is used 
in coughs and pulmonary affections, and as a 
laxative for children. 

Almost tho whole of palm gur produced in the 
West Godavari dist. finds its way into the refinery 
at Samalkot, owned by Messrs. Parry & Co. During 


'27-31 , the factory handled on an average 8,093 
tons of palm gur per annum. Their factory at 
Ncllikuppam also handled a similar quantity 
of palmyra gur producod in tho southern districts 
of Madras. 

Tho following are tho analyses of representative 
samples of gur used for refining : 

I ji 

( Por rout. ) 


StieroKO . 

SO -00 

70-70 

(Jlucosu (invorl snpir) 

2 • 00 

3-37 

Ash, Hohiblo 

3-4« 

3 • r>o 

Moist uro 

o • or. 

0 • 2. r > 

Piulotorininofl . 

r,47 

7-12 

Kotin iiiy viiluo , 

00-00 

r>5 ■ r»3 

The refining value is 

obtained by tho 

following 


empirical formula : percentage of sucrose (per- 
centage of soluble ash x 5 + percentage of glu- 
cose), and is nearly equal to tho actual percentage 
of crystalline sugar recovered after refining. 

In the factories, raw gur is heaped on platforms 
for about 2 months to drain away most of the 
molasses, then dissolved in water, and refined in 
the usual manner to crystalline sugar. Tho molasses 
obtained during crystallization arc used for produc- 
ing arrack. 

Til K KIUJIT 

When tho fruits are tender, the seeds consist of a 
soft, sweet, gelatinous pulp with a little liquid in 
them. These are much relished in summer. Tho 
pulp gradually hardons into a bony kernel, and 
develops a fibrous coat. Tho cotyledon, in ger- 
minating seeds, a cream -colon red substance of the 
consistency of cheese, is sweet, and pleasant to 
taste. When seedlings are 2 3 months old, the 
tender shoots, which are starchy, arc edible and 
sometimes flour is mado from them. It is reported 
that tho young fleshy roots, about 4 months old, 
also contain starch and are oaten (Burkill, I, 352). 
In Ceylon, tho soft, yellow, pulpy tissue, under tho 
outer skin of ripe fruits, is squeezed out and the 
juic* is dried in thick layers into an odible prepa- 
ration called punafoo (Blaster, 181). Tn Bengal 
this juice is consumed as such, or is made into 
sweets. 
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COMPOSITION OF SOME OF THE EDIBLE PRODUCTS FROM THE PALMYRA PALM § 

(Por cent.) 



Moisture 

Protein 

Fat 

Mineral 

matter 

Carbo- 

hydrates 

Total 

sugar 

L) i sac c Lu- 
rid oh 

Reducing 

sugars 

Vitamin C 
mg J 

100g. 

Nirn . 

8/5 • 94 

0*23 

0 02 

0*29 

13-52 

12*0 

11 - 0 

0*4 

5-7* 

Tar gur 

801 

1 - 73 

0*08 

1 - 81 

88*47 

84-0 

79-9 

2-0 

• • 

Tender seed pulp . 

92 • 00 

0*04 

0 10 

0*20 

0*29 

•• 

•• 

•• 

13-1 

Cotyledon • 

80*99 

0*75 

0*12 

0-85 

17*29 

•• 

•• 

•• 

11-3 

1'u Ip of ripe fruit 

77*22 

0 07 

0*15 

0*08 

21-28 



•• 

24 -Of 

Flour (sun-dried). 

12*00 

4 81 

0*31 

1*91 

80*91 




•• 

§ Mitra and Mittra, 

loc. oit. ; * per 100 o.e. 

■f also carotene 

,7-0 mg. 

/100g. 






TliK FIBRE MASKIN’ K 

The loaf stalks arc highly fibrous and contain a 
largo number of strong wiry fibres of considerable 
lougth, suitable for the preparation of brushes and 
brooms. Before the tapping season, it is usual to 
out off all the older loaves (15-20) from the tree and 
to use loaf stalks for the preparation of fibre. 
Younger trees, 12-15' high, yield a largor number 
of loaf stalks. For tho extraction of fibre, tho leaf 
stalk is torn apart into strips, after softening the 
ends by beating with a mallet. Tho fibres are then 
separated from the adhering soft tissue by combing 
the strips over a pieco of wood to which a fow nails 
are fixed. This fibre is known as bassine. Tho host 
quality of fibro is obtained from the margins of 
leaf stalks. 

Tho extraction of palmyra fibre is a cottage 
industry. The fibro is propared in considerable 
quantities in Krishna, Godavari and Tinnevelly 
clists., the Palghat sub-division of Malabar, 
and in south Travancore. The produce is collected 
by factories which clean and grado tho material, 
and cut it into lengths varying from 0-1 ft". It is 
then dyed purple,' tied into neat bundles and pressed 
into bales. It is exported in two qualities, drossod 
fibre and graded fibre. Tho former consists of 
fibre* cut into exact lengths, measured in inchoa 
and half inches, and the latter, produced by a simi- 
lar but rougher method, is sorted into 3 lengths only. 

According to Messrs, Aspinwa 11 & Co., Colacliel 
(Travancoro), brooms and brushos preparod from 
palmyra fibre are not used to any largo extent in 


India, and the consumption of tho fibre in normal 
times is very small. But during tho War (’39-45) 
nearly 9 lakhs of fibre brushes were preparod by 
them for tho Supply Department. 

AVERAGE ANNUAL EXPORTS OF FIBRES FOR BRUSHES 
AND BROOMS (CHIEFLY PALMYRA FIBRE) 





Qty. 

(Tons) 

Vnl. 

(Lakhs of 
rupees) 

In quinquen- 
nium ending 

'33-3*1 


7,133 

24*03 

„ 

’38-39 


8,100 

' 19-39 

#« 

*43-44 


4,771 

12*50 

In 

’44-45 


2,035 

12*20 


Palmyra fibro is exported mainly from the ports of 
Coconada, Calicut and Tuticorin. Before 1940, 
tho principal buyers were tho IJ.K., Germany, 
Japan, Belgium, the U.S.A. and tho Netherlands. 
During tho quinquennium ending in ’44, the U.K. 
imported 35*3% of Indian exports, and tho U.S.A. , 
40-3%. 

Tho timber (avorage wt., 49-50 lb. per c.ft. Gamble, 
738) is ablo to bear a considerable amount of 
cross-strain, and long pieces of varying width out 
from the stem are extensively used in hut cons- 
truction for rafters, pillars, and posts, and for crude 
bridges. Longitudinally split stem halves, and 
even entire stem pieces, after removing tho soft 
inner portion, are used as water channels. 
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In India, palm leaves woro formerly used as writing 
material, using an iron stylo for a pen ; out into 
rectangular pieces, and punched and strung together 
they formed books. The loaves are extensively 
used for making fans, umbrellas, baskets and mats, 
and for thatching roofs. Brooms aro made from 
their stiff veins. 

The. stem-fibres, without any spinning or twisting, 
are reported to be plaited into fish traps, aftor being 
made pliable. The tree yields a black gum. 

BORAX 

D. E. P., I, 504 ; C. P.,171. 

Sans. — Tan-hma ; Arab. — Burn k - es -saghah , 
boraq ; Purs. — Tankar ; Hind. — Sohaga , tinkal ; 
Bend. — Sohaga ; Guj. — Tankankhar ; Tam. — Ven- 
garam ; Tel. — Elegaram ; Kan.— Biligara ; Mal. — 
Vellakaram: 

Borax occurs in the form of large transparent 
monoclinic prisms, often dulled on the surface 
(sp. gr., 1*69-1-72; H., 2-2*5). It is sparingly 
soluble in cold water, but is more soluble in hot 
water. Solubility at 10° is 3 g./lOO g. and at 100°, 

99 • 3 g./ 100 g. Its aqueous solutions show an alkaline 
reaction. When heated, it gradually loses its 
water of orystalliszation, swells up and finally be- 
comes a fused glassy mass. It lessons tho coefficient 
of expansion of glass. 

Borax has excellent fluxing properties and in used 
in several smelting, soldering and welding opera- 
tions. As a scouring agent, it is employed in tho 
casting of different typos of bronze. It is extensively 
used in the manufacture of glass and enamols, and in 
the glazing of pottery and chinawaro. Owing to its 
mild antiseptic properties, borax is used in the manu- 
facture of soaps, cosmetics and lotions, and in 
food preservation. Borax is omployed to givo 
glaze to certain kinds of paper and playing cards. 

It is used in curing hides and skins ; in finishing 
leather ; in paints and varnishes ; and in the textile 
industry, as a solvent bleach, detergent and fire- 
proofing material. 

Borax occurs in the Puga valley (15,000' above 
sea level), whioli extends from Rupshu dist. 
in eastern Kashmir into Hundes in south- 
western Tibet. It is associated with salt and sul- 
phur, emanating from hot springs, and is producod 
in the Hundes region, by lixiviating the soil from 
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dried lako bods (Cnggin Brown, 246). It is roported 
that in 1942, 551 tons of borax valued at 

Rs. 30,000 wore produced in Puga dist. 

The bitterns from Sambhar lake of Rajputana 
contain about 0*5% of borax. In Kathiawar, 
borax is reportod to have been extracted from tho 
soil around Limbdi (22°34' : 71°52'). 

The U.S.A. is tho largost producer of orudo borates 
and borax materials, with a production in 1940 of 
243,355 short tons of crude borates, valued at 
$ 5,645,390. Argentina, Italy and Turkey also 
enter tho international market, but their production 
is very small. Imports into Trulia wero chiefly from 
the U.K., tho U.S.A. and Japan. Tibetan borax, 
tinkal , imported into India, is obtainod from a series 
of saline lakes and driod lake bods between tho 
Ladakh region and Tibot. 


AVEKAOE ANNUAL IMPORTS OF BORAX INTO 
BRITISH INDIA 




Qty. 

Vnl 



(Cut.) 

(Us.) 

In tho quinqnnn- 
nium onriing 

’.13-34 

20,370 

2,21,707 

.. 

MS-30 

2S.898 

3,03,008 

»» 

’43-44 

32.2/59 

7,42,088 

In 

’44-4* 

53,855 

10,13,285 

„ 

’45-4'fl 

28,583 

0,70,577 


Before 1942-43, thoro was a small export mainly 
to tho Straits Settlements and Hongkong. 

BORRERIA G .F.W. Mey. Syn. Sperm acoce Linn. 

Rittuaceae 

D. E. P., VT, iii, 320 ; FI. Br. Ind., Ill, 200. 

A genus consisting of 100 spp. of annual or peren- 
nial herbs, distributed in tropical countries. In 
India, it is represented by 3 or 4 spp. Sovoral species 
are medicinal. 

B. hisphla (Linn.) K. Schum. (syn . Spermacoce 
hispida Linn.), is a procumbent herb distributed 
from the Himalayas at Simla, eastwards to Assam, 
and southwards to Ceylon. A decoction of its root 
is used as an alterative. Its seeds are roported to bo 
used as a substitute for ooffee (Kirt. & Basu, IT, 
1301), and the loaves are oaten in times of scarcity, 
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BOSWELLIA koxh. BlTRSERACEAE 

A genus consisting of 10 spocios of troos and 
shrubs, distributed in the tropical parts of Asia and 
Africa. B. mrterii Birdw. of Africa and Arabia 
yields frank inoenso (olibanurn), an oleo-guin-rcsin 
imported into India. B. serrata is the only spocios 
found in India. 

B. serrata Roxb. The Indian Olibanum Tree 

D. E. P., I, 511 ; FI. Br. Ind., T, 528 ; Pis. XXXIT, 
3, & XXXV, 1. 

Sans. — Knnduru, sallalci ; Arab.- - Kwidur ; 
Hind., Beng. & Mar .— Salai\ Tam. & Tel — 
Pa rangisa mbrani ; Kan. -Modi ; Trade — Saltu. 

A modorato or largo branching tree with a bolo 
12-15' in height and 3-5' in girth, gonorally found 
in dry hilly areas. It is common in most parts of 
the Central Provinces, the Deccan, Bihar, Orissa, 
Rajputana, Central India, Eastern States, and 
north Gujorat ; but not found in Bengal, Assam, 
and Burma. Two varieties are usually distinguish- 
ed : var. serrata with serrate and pubescent leavos, 
and var. glabra with entire, glabrous leavos. 

The tree, on tapping, exudes an oloo-gum-resin 
which is known as Indian olibanum. This is some- 
times callod guggul , a term which is also used 
for Indian bdellium obtainod from Commiphora 
mukal , a member of the same family, Burseraoeao. 
Tho fresh exudation of B. serrata resemblas Canada 
balsam in colour and consistency. It hardens slowly, 
retaining its golden colour and transparency. Tho 
odour is that of olibanum, but fainter and moro 
terobinthinate. It burn? readily and diffuses an 
agreeable odour (Dymock, Warden & Hoopor, 
I, 303). 

The tapping of boswellia gum for industrial pur- 
poses has not met with much success, because of 
very variable yield. Generally trees over 30" in girth, 
and also those damaged by borers yield the gum in 
some quantity, while some trees do not exude any. 
Dwarfed and suppressed trees, or very old trees givo 
poor yield. Tapping does no injury to the tree 
and tho method of tapping influences yield. 
One method, which is reported to have met with 
some success, consists in shaving off a thin band of 
bark (0" in width), 2-2 *5' from the base of the tree 
tpi4 freshening it e-ery 4th or 5t<h day. The gum 


exudes usually after the first freshening. Tap- 
ping period extends from November to Juno or 
July. Pearson & Puran Singh (Indian For. llec ., 
1019, 6 , vi) found tho average annual yiold of gum 
per tree to be about 2 lb., but according to Trotter 
(1040, 285), the over-all yield from large areas of 
forests is too small to be economical. 

Indian olibanum has the following avorago com- 
position : moisture, 10-11 ; volatile oil, 8-9 ; rosin 
55-57 ; gum, 20-23 ; insoluble matter, 4-5% (Bull, 
imp. Inst., Bond., 1919, 17, 159). It is chiofly used 
as incense. It is reported to be employed in Indian 
modieino for rheumatism and nervous diseases, and 
as an ingredient of certain ointments (Dymock, 
Warden & Hooper, loc. cit.). * 

For tho separation of tho oleo -gum -resin into its 
constituents, Pearson and Singh (loc. cit.) suggested 
the extraction of the residue left after steam distil- 
lation with solvents like petrol, benzene, etc. This 
method, although it gives cleaner products, is un- 
economical on a large scale. According to Fowler 
and Malandkar (J. Indian Inst. Sci., 1921, 4, 27), 
after preliminary romoval of the volatile oil. by 
steam distillation (yield, 8%), the rcsiduo is 
heated with water (2 -5 parts) under 30 lb. 
prossure for li hours in an autoclave. The resin 
melts, becomes mobilo and separates completely as 
a molten mass at the top, and later solidifies on cool- 
ing (yield, 52-54% of gum-resin). The gum forms a 
flocculent precipitate or mucilage and settles at the 
bottom of the vessel. After removal of the superna- 
tant aquoous layer, tho mucilage is strained off and 
carefully evaporated to dryness. This yiolds the 
gum in tho form of a dark mass, which oil grinding 
becomes a grey powder (yiold of dry gum, 23%). 

volatile oil, rosin, and gum 

The oil is usually pale yellow and has an agree- 
able odour. A sample examined by the Imperial Ins- 
titute was found to havo the following constants; 
sp. gr./15°, 0*8446 ; |>] D , +31°24' ; ester val. be- 
fore acetylation, 2*6 ; ester val. after acetylation, 
36*4. On fractionation, 89% of this oil distilled 
over at 163-160°, and the rest between 160-180° 
and above. The constants show slight variations 
and depend upon the method of preparation 
of the oil, and tho period it has been kept (Bull, 
imp. Inst ., Lond. f loc. cit.). 

Simonson (Indian For . Rec 1923, 0, vi) found 
that when a sample of the oil was fractionate^ 
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at 200 mm. pressure, 60-4% distilled over hot- 
woen 112-120°, 24% betwoon 120-140°, and 14% 
between 140 230°. The lower fractions consisted 
principally of rf-athujono with small quantities of 
a-pinono and d-aphcllandrene, and the higher 
fractions contained sesquiterpene alcohols, small 
quantities of anisald'diyde and phenol : c components 
(Roberts, J. Soc. chem . lnd., Lond . ., 1923, 42 , 486T). 

Boswell hi oil is very similar to turpentine oil. 
It readily dissolves colophony, dammar and 
other resins. Varnishes prepared from it are 
less lustrous, but quicker in drying, than 
those prepared from ordinary commercial 
turpentine. The inclusion of the higher boiling frac- 
tions does not appear to have any adverse effect, 
on the quality of the varnishes, and it should he 
possible to prepare a product which agrees in range 
of boiling point with commercial American turpen- 
tine. In India, the oil has boon found suitable for 
paint making, and paints prepared with it dry 
within 24 hours. With respoct. to volatility, it is 
better than turp ntiu? oil from Pi ruts long! folia 
prepared in India (Bull. imp. Inst., Lond., 1919, 
17 , 159). 

The rosin varies in colour from transparent 
golden brown to dark-brown or dark greenish- 
brown. It is very brittle, with a vitreous fracture, 
and resembles colophony in odour and is tasteless. 
It is soluble in most organic solvents, and does 
not dissolve completely in sodium carbonate solu- 
tion even on prolonged boiling. Tts softening point 
varies from 65-72°, and the m.p. from 73 78°. 
From the analyses of samples carried out at the 
Imperial Institute, tho following is taken as 
typical: sp. gr. 20°/20°, 1*082 ; moisture, 0*7 ; 
ash, 0-5 ; sap. val., 92 ; acid val., 51*1. According 
to Fowler ami Malandkar (lor. cit.) (he iod. val. 
is 103-115. 

Tho rosin has been found suitable for tho prepa- 
ration of varnishes. Varnishes prepared with 1 part 
of rosin and 1-2 parts of turpentine oil. or 1 part 
of alcohol, when applied to sizod wood, dry 
slowly to a clear bright hard coat. Since it contains 
a smaller proportion of rosin acid it cannot be used 
for making rosin soaps or rosin sizes. (Bull. imp. 
Inst., Lond., loe. cit.). 

Hydrolysis of tho pure gum of B. serrafa yields 
mainly pentoses (65% as arabinoso) with a high 
proportion of arabinose. Galactose and xylose are 
present only in small quantities (Malandkar, 


J. Indian Inst. Sci., 1925, 8A, 240). Tho gum also 
contains oxidizing and diastatic enzymes, and 
3 *03% of total nitrogen (Fow ler and Malandkar, 
ib., 221). 

Commercial samples of gum contain varying 
proportions of resin and about 50% of water 
soluble material. They form non-homogeneous 
pasty masses with water, and are not suited to 
sizing and finishing textiles. Even tho l>ost 
sample (water soluble matter, 73-7%) did not 
compare favourably with gum arabie. As a paper 
size, tho high percentage of resin is likely to 
produce early yellowing and rapid deterioration 
in the case of whitepaper (Bull, imp . Inst., Lond., 
loc. cit.). 

Although there are extensive areas under Bosw r ol- 
lia and tho gum-oleo-iesin yields products, which 
arc likely to ho readily utilized in industries, so far 
its commercial exploitation has not been possible 
for lack of economic method of tapping and 
collection. 

Formerly small quantities of the oleo-rosin were 
exported. The average annual exports during the 
quinquennium ending ’39-40 amounted to 171 cwt. 
valued at Rs. 5,301. Since 1940, there has been a 
marked rise in oxports. In *43-44, tho IJ.N.A. 
imported 2,403 ewt. out of a total ox port of 2,491 
cwt. valued at Rs. 61,796. 

TIMJ1J4K 

B. serrata is also a t imber tree. The timber con- 
sists principally of sapwood which is quite large 
and has an even, straight grain with a rough 
feel. It is moderately strong, but soft (air-dry 
wt., 3611). per e.ft.). It is easy to saw* and work, 
but it is difficult to get a good surface, or to pool. 
Sapwood is not prono to splitting or cracking 
and is readily kiln-seasoned without degrade. 
It is liable to attack by fungi and insects, and is 
useless unless properly soasoned and treated. 
Fungal attack not only produces discolouration, 
but also results in rapid decay of wood. Logs must 
bo cut during dry season because of the increased 
liability to fungal attack in damp months. Air 
seasoning is not suitable for salai. The drying 
process must bo rapid, and should bo followed by 
treatment with preservatives. The heartwood is 
usually not largo enough for practical uso, and is 
highly refractory. Before seasoning it must he 
separated from sapwood (Trotter, 1944, 62). 
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Salai is usod for inferior planking, cheap furni- 
ture, cooperage, cheap box-work and packing casos. 
It has boen used for match splints, but its liability 
to fungal attacks is a serious disadvantage. It is 
also suitable for certain types of cheap paper. 
During the last War (’39-45) it was extensively 
used for ammunition boxes. Ammunition boxes 
made olsalai were even stronger than those pre- 
pared from teak (Trotter, 1944, loc . cit.). In tho 
0.1\ attempts are being made to util’ZO the wood 
for the preparation of mechanical pulp for 
newsprint. 

Tho wood may also be used for second-grade 
plywood (Kapoor and Datta, J. sci. indnstr . Res., 
1944, 3, 107). It. is not suitable for poneil 
manufacture (Rahman and Ishaq, Indian For. 
Leaf., No. 00, 1945) or for sleepers. It is also 
not a good fuel wood. Small pieces burn quickly 
while largo pieces burn slowly but with much 
smoke. 

B. serrata forms almost pure forests in many 
places and supplies are abundant. Tho aggregate 
possible supply from the Central Provinces, Mad- 
ras, Bombay, Bihar, Orissa, and the Jhansi division 
of the U.P. runs up to 1,00,000 tons per annum 
(Pearson and Brown, I, 217). The price in 1937 
ranged botween Rs. 19 and Rs. 40 per ton (Trotter, 
loc. cit.). 

BOTHRIOCHLOA Kuntze Graminkae 

A small genus of perennial grasses, found in Tro- 
pical Asia, Africa and Australia. B. intermedia , 
and B. perlusa , found throughout India, aro fodder 
grasses. 

B. intermedia R. Br. A. Camus Syn. Andropogon 
intermedins R. Br. 

FI. Br. Ind., VII, 175. 

Hind. — Sandhor ; Bung.— Budugan ; C.P. — 

Khar , jhara. 

A tall grass upto about 6-7' high, found through- 
out India, it can be readily raised from cuttings, 
and'bas a rapid growth. When not too old, cattle 
eat it readily. The annual yield of dry grass per 
acre is 2 tons (Hole, Indian For. See ., 1913, 5, iii, 
18). 

This grass yields a good clean pulp and is not 
objectionable when found in admixture with 


paper-pulp yielding grasses. (Raitt, ib ., 38). The 
grass yields 0* 03% volatile oil (Wehmor, I, 113). 

B. pertusa Willd. A. Camus Syn. Andropogon 
periusus Willd. The Sour Grass, The Pitted 

Blue Grass 

D. H. P., I, 249 ; FI. Br. Tnd., VIT, 173. 

Punj. — Pahvan ; Hind.- Sandhvr ; Mar. — 
Oohhaya ; Tel. — Jann gaddi, turri gadai ; 
Tam.- Chinna-karai pulhi. 

A perennial grass, seldom roach ing more than a 
foot in hoight. The purplish inflorescence when 
crushed between fingers emits an aromatic odour 
(J. Bombay not. Hist. Hoc., 1891, 6» 07). It is found 
throughout India, especially in the U.P. When 
cultivated it grows much taller than when 
wild and produces luxuriant foliage. 

It is much valued as a good fodder grass, both 
for grazing and for stacking. It grows quickly 
and stands cutting, and has been recommended 
for grazing mixtures. It gives a large yield of 
hay (approx. 00% by wt. of fresh grass, Kew 
Bull., 1890, 115). When grazed or mown, it 
sends out numerous creeping shoots rooting at 
tho nodes. Hence it is a satisfactory grass for 
lawns. 

Tho grass (moisture-free) contains: ash, 10*4; 
crude protein, 8-8; fibre, 33*0; N-free ox- 
tract, 46 1 ; and fat, 1 *7% (Son, Imp. Conn. 
Agric. Res.,Misc. Bull . No. 25, 1945, 12). 

BOTRYCHIUM Sw. Oril IOGLOS8ACEAK 

D.E. P., I, 517. 

A cosmopolitan genus of ferns, comprising about 
40 spp. B. lunaria Sw., B. ternafum Sw., B. vir- 
ginianum Sw., occur in India at 5,000 13, 000' 
from Kashmir to Sikkim. They are reported 
to be medicinal, being used in dysentery, ruptures 
and for hoaling cuts and wounds (Cams, J . Bombay 
nat. Hist. Hoc., 1935, 38, 352). 

BOUCEROSIA Wight & Arn. AsCLEriADACEAE 

D. E. 1\, I, 517 ; FI. Br. Ind., IV, 77. 

This genus includes 30 species of leafless fleshy 
herbs, distributed in tropical Africa and Asia. 
6 species are found in India. 

B. aucheriana Decno. is a succulent horb 2-6" 
high, common in the dry hills of westorn Punjab. 
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Tho fleshy stems are eaten both raw and cooked. 
Thoy are reported to bo stomachic, carminative 
and tonic, and useful in rheumatism (Kirt. & 
Basu, III, 1640). 

BOUEA Meissn. Anacardtaceae 

The gonus includes 4 Indo-Malayan species of 
fruit trees, 3 of which havo been introduced into 
India. 

B. burmanica Grid. 

D. B. P., I, 518 ; FI. Br. Ind., II, 21. 

B eng . — Miria m , uriam . 

A handsome, medium-sized tree, found in the 
Andamans and Tennasserim and cultivated in the 
moister parts of Burma. Tho fruit is a yellow 
fleshy drupe, 1-2" long, with sweet acid pulp and a 
single seeded stone. It tastes liko mango, but 
tho fLavour is somewhat inferior. 

The wood is grey, hard, with a dark reddish- 
brown heartwood (air-dry wt., 55 lb. per c. ft.). 
Tt is said to be durable, and is used in the Sumlar- 
bans for parts of boats above tho water-line (Gam- 
ble, 214). 

The tree sometimes yields gum (Burkill, I, 355). 

BOUSSINGAULTIA H. B. & K. Basjcll ACEAE 

A genus of 10 species of herbaceous creepers 
with underground tubers, indigenous to tropical 
America. 

B. baselloides If. B. & K., an ornamental dim" 
ber with white fragrant flowers, is often cultivated 
in south India and Bombay. Its leaves are some- 
times usod as spinach, and its tubers are edible. 
The latter aro rich in starch and mucilage. The 
fresh tubers contain : moisture, 85 ; N-frco oxtract, 
10*5; N -substances, 2*3 ; fat, 0*27 ; crude fibre, 
0*4 ; and ash, 1 ‘35%. The dry material gives : N- 
freo extract, 70*7 ; and N -substances, 15-4% 
(VVehmer, I, 302). 

Box myrtle, see Myrica nagi 

Box-wood, see Buxus wallichiana 

BRACHIARIA Griseb. Gramtneae 

A large genus, formerly regarded as a soction of 
Panicum, consisting of about 1U0 spoeios of annual 
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or perennial grasses, distributed in tropical and 
sub-tropical regions. About 15 species are found 
in India. A number of spocies, o.g. 7?. dlMachya 
Stapf. B. cruciformis Griseb., B. mvtica , B. pas- 
paloidcs , B. ramom and B. sc tiger a (Retz.) 0. E. 
Hubbard, aro fodder grasses. 

B. mutica Stapf Syn. Panicnm mulicum Forsk. 
Paha Grass, Mauiittujs Grass, Bitkfalo Grass 

FI. Br. Ind., VII, 34 ; FI. Assam, V, 272. 
Beno. — Nardnl. 

A course-looking, perennial grass spreading 
rapidly by surface runners, which root copiously 
at tho nodes, and also bear erect leafy culms 
6' or more in height. It is indigenous to South 
America and West Africa, but has now been in- 
troduced into every warm country of tho world. 
It flourishes in any soil, but prefers damp and al- 
most water-logged situations, liko tho edgos of 
ponds and tanks. 

Para grass was tried at Poona in 1894 and grow 
well at tho Government Experimental Farm, 
yielding 13-5 tons of grocn fodder per acre (Mann, 
Dep. Agric., Bombay, Ball . No. 100, 1921, 111). 
Very high yields have been reported from Malaya 
(35 tons per aero) and from British Guiana (41*5 
tons per acre) (Burkill, 1, 357). It is a pasture grass 
and is fed green. 

B. paspaloides (Presl.) G. E. Hubbard Syn. 
Panicnm ambiguum Trin. Grab Grass 

D. E. P., VT, i, 15; El. Br. Ind., VII, 33. 

Hind. & Punj. Takri, lakria; Mar. — Kurkol - 
jodi, chikhari. 

An annual grass 2-4' in height, appearing in 
plains and at low elevations on the hills, in early 
monsoon. It is a common grass in India and ex- 
tends to Burma and ('ey Ion. It grows both on 
heavy and light soils. 

It is a good fodder grass both when green and 
when dry. The yield has been estimated at 2 tons 
of first quality hay per acre (l)uthie, 12). ft. is 
also reported to be a good grass for turfs (Ridley, 
Kew Bull., 1894, 386). 

Tho mature grass contains : moisture, 69 • 1 ; fat, 
2 ; albuminoids, 1*1 ; carbohydrates, 13*7 ; fibre, 
10*2 and ash, 4%. The grass is soft and is relished 
by cattle*. It lias been found to increase the flow 
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of milk (Burns, Dep . Agric ., Bombay , Bull . No. 
78, 191G, 14). 

B. ramosa Stapf Syn. Panicum ramosum Linn. 
FJ. Br. Ind., VII, 36. 

Tel. — Anda korra\ Tam. —Pula pul ; Kan. — 
Bennakki hullu ; Mae . -- Chama pothaval. 

An erect or sub-eroct, annual or poron ial grass, 
2-3' high, found throughout the plains of India, 
particularly on cultivated lands. It is cultivated in 
some parts of Madras and Mysore for its grain 
(Jacob, Madras agric . «/., 1943, 31, 12). The grain 
is considered superior to that of Panicum mil - 
iarc , and the flour is usually mixed with that of 
ragi ( Kleusine coracana). 

B. ramosa is cultivated as a short duration crop, 
sown between tho middle of Aug. and middle of 
Oct. and harvested by the end of December. It 
yiolds about 300-500 lb. of grain and 500 lb. of 
straw per acre. The straw is relishod by cattle. 

Bracken or Brake, see Pteris 

BRAGANTIA Lour. Aristolochiachae 

A gonus of 5 species of shrubs and undershrubs, 
distributed in India and Malaya. 4 of these are 
found in India. B. tomentosa Blume ( -Apama 
l omen turn Engl.) and B. wallichii are medicinal. 

B. wallichii R. Br.— Apama siliquosa Lam. 

D. E. P., I, 519 ; FI. Br. Ind., V, 73. 

Sans. & Mar .— Chakrani; Kan. Nir urate; 
Mal. — Alpam. 

An erect shrub of tho Deccan peninsula and 
Ceylon ; it is common in the evergreen foiests 
around Corsoppa falls and in south Konkan. 

The mature roots aro used by tho Ayurvedic 
physicians of Konkan, and the Malnad districts 
of Mysore, for tho treatment of dysentery. They 
are ground to a paste with lemon juice (60 gr. in 
£ oz.) and administered orally every 15 minutes. 

Tho roots aro said to bo efficacious in cholera. 
It* is also claimed that an ointment prepared from 
tho plant is beneficial in tho treatment of carbun- 
cles and invotorato ulcers. 

Tho roots contain isoaristolochic? acid, 
C^HjAN, which was first isolated from Aristolo- 
chia indica (Manjunath & Shankara Rao, 


J. Indian chem . Soc., 1938, 15, 646). Qualitative 
tosts indicatod tho presence of alkaloids, but no 
pure base could bo isolatod. 

BRASSICA Linn. Ckucifekae 

Tho gonus Brassica consists of ovor 150 species 
of annual or biennial herbs, several of which are 
cultivated as oil-seed crops (rape and mustard) 
or as vegetable crops (cabbage, cauliflower). The 
seeds of some yield tho condimont, mustard. A 
fow brassieas furnish fodder and green manure. 

Those plants aro natives of the north temperate 
zone, but pass into tho sub-tropics and tropics 
as cold weather crops. There appoar to be throe 
groat centres of origin : Europe, central and 
southern Asia, and China. Recent studies of 
Russian botanists have shown that eastern 
Afghanistan, together with tho adjoining portion 
of north-wostorn India, is ono of tho independent 
contros of origin of plants of tho B. campestris 
group. Plants belonging to the species B. juncea 
found their way into India from China through a 
north-eastern route and their migration was in- 
dependent of any Aryan incursion (Prain, Agric . 
Ledger, 1S ( J8, 5, 10). The cabbage, the cauliflower, 
etc., arc derived from B. oleracea of European origin. 

Tho vegetables, cabbage, cauliflower, brussols 
sprouts, kuol kohl are varieties of U. oleracea , 
and turnip is B. rapa. Tn India, the ploiferous 
brassieas, B. juncea var. rugom (Pahari rat), 
B. juncea var. cuneifolia {Lai), and , B. napus 
are grown as vegetable crops. 

OLEIFEKOUH BRASSICAS 

The oil-yiolding brassieas which aro predomin- 
antly cross -poll ina tod, constitute a group, about 
which considorablo confusion exists regarding their 
identification and nomenclature. Those extensively 
cultivated for the production of rape oil aro : B. 
napus and B. juncea in China and Japan ; B. napus 
and B. praecox Waldst. & Kit. in Europe and Ame- 
rica; and B. juncea and probably B. napus in Rus- 
sia and in the Mediterranean areas. 

Zafar Alam ( Indian J. agric. Sci., 1945, 15, 173) 
has discussed tho problem of tho nomenclature of 
Indian oloiforous brassieas grown in the Punjab, 
and Prain ( loc . cit., 55), of those grown in eastern 
India. In India the principal oil-seed crops aro 
yellow sarson , brown sarson , toria and rai. Pun- 
jab rai is grown to a limited extent in tho central 
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districts of tho Punjab. Bennrasi rai and white 
mustard are also grown to a small extent. Tho 
soods of those two species are used for tho pre- 
paration of tablo mustard. 

Turamira (hJruca saliva), an oil-seed crop 
(oil content, 30-35%) largely grown in Sind and 
the Punjab, yields an oil (Jamba oil) which closely 
resembles Indian rape oil {vide infra), and is used 
for similar purposos. 


world as oil seed crops. Although several of those 
are distinct species or varieties, they all yield oils 
with similar constants and composition, known as 
rape oil -sometimes also called colza oil. Hut tho 
latter term is now generally applied only to refined 
rape oil (Jamieson, 227). A variety of B. campestris 
cultivated in the Black Sea region yields Ravison 
oil, which is generally used for technical purposes. 
In Europe, tho oil pressed from mustard seeds 
(H. nigra and B. alba) is called mustard seed oil. 


TAItLK L 

NOMENCLATURE OF INDIAN OLE IKE ROUS BKASSIOAS 


Common niitno 


Chromo- 


Fixed 

Yolutilo 

some No. 

Disl rihutioti 

oil 

oil 

2n 


n * 

, o 

o/ 

/O 


'■ 

Yol low sarson, Indian 
colza. 

li. cam peat rift Linn. var. sarson 
Pram. 

20 

II. P., Punjab, Biliar and Bengal 

35 - IS 

2. 

Brown sarson 

li. campestris Linn. vnr. dicho- 
tomu Watt. 

20 

Punjab .... 

35 -IS 

3. 

Tor in, Indian rape 

li. campestris Linn. vnr. toria 
Dulhio & Fuller. 

20 

Punjab, U. P., Bengal and 
Assam. 

33-40 

4. 

Rai, Indian mustard 

li. jnncca Cobs. 

30 

Biliar, Bengal and li. P. 

30 -3S 

5. 

Punjab rai . . . 

li. tonrnefortii (Joann 

20 

Central districts of flic 

Punjab. 

31* 

(L 

Hcnarsi rai , True mus- 
tard. 

li. nigra Koch 

10 

l T . P., Punjab, Madras and 
N.W.F.P. 

33* 

7. 

Wliito mustard 

li. alha Boiss .... 

24 

Upper India 



027 


0 • U.l 


0-14 


045 


0*08 


♦From tho Indian ugt'ic. Bos. Inst. ; other percentage a, from A tliaw ale. Dukcuiid Mntl.ur, Hu//. Indian tndasfr. /fr*.,N'o. 15, 1038. 


The seeds of oleiforous hr as, sic as contain 35 50% 
of fatty oil and about 20% of protein matter. Their 
free essential oil content is usually very low, but 
they contain small proportions of glucosides which 
on hydrolysis yield volatile mustard oils. Tho 
fatty oils from the different varieties of bras, sicas 
closely resemble one another and are characterised 
by a high proportion of erueie acrid, C 2 2 H 4 .,() 2 (45- 
50% of total fatty acids). Oleic and linoloic 
acids average about 47%, the former varying from 
20-30% and tho latter from 15-25%. The satu- 
rated acids, palmitic, stearic and lignoceric, arc 
present in very small proportions. There is no 
evidence for the occurrence of rapic acid of earlier 
workers (Hilditch, ltiley and Vidyarthi, J. tioc. 
chem . Tnd.,Lond., 1927, 46, 457T & 462T). The com- 
ponent glycerides consist of over 45% each, of di- 
‘oleo’-erucins and ‘oleo’-dierucin (C J8 acyl group 
being cither oleic or linoloic), with small proportions 
of monosaturated ‘oleo’-erucins (Hilditch, 104). 

Rape is a general term applied to seeds of 
oleiferous brassicas, cultivated in many parts of the 


In India, the edible oil derived from cultivated 
brassicas (Hind. — Sarson ka tel ; k> ultra t el) is call- 
ed mustard oil, a term which, in Europe and Amer- 
ica, is applied to the volatile oil of mustard seeds. 
Indian mustard oil is generally obtained from the 
seeds of yellow and black sarson , tariff, and rai. 
The seeds that come to the market, however, are 
never pure, but consist of mixtures of these in 
widely varying proportions. This is duo to their 
close resemblance to one another and to the prac- 
tice of mixed cultivation. Even the seeds used for 
sowing often consist of mixtures. 

Sudborough, Watson and A vyar (J. Indian Inst . 
Sci ., 1920, 9A, 25) Imvo examined the fatty oils 
from li. campestris var. napus Lion, (w/r/ton) and B m 
junrea DC. (rai). Tho former presumably refers to 
B. campestris Linn. var. sarson and tho latter to B. 
nigra Koch. Athawale ct al. ( loc.cit .) have studied 
the oil of B. campestris (yol low and brown sarson), 
B. j} nice a (rai), and B. napus ( toria ). According to 
prosont nomenclature, tlio last species is B. camp - 
estrisxiiT. toria. In order to avoid confusion, it 
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is essential that in future only oils from pure seeds 
of definitely identified spocies should be investigat- 
ed. 

Rape is sometimes cultivated as a fodder crop. 
In England it is mainly fed to lambs and sheep 
{Bull. imp. Inst., Land., 1915, 13, 452; iddc also 
Bull. Minist. Agric., Lund., No. 124, 1945, 4). 

Ali Mohammad and Sultan Ahmed ( Indian J. 
(njrk. Sci ., 1945, 15, 181) have noted the disinclina- 
tion shown by cattlo to feed on the green fodder of 
certain oleiferous brassicas, and mustard seed 
cakes. This is mainly due to the irritating effects 
of the volatile oil in them. From a detailed study 
of the essential oil content of seeds, and of tho 
various parts of the plants belonging to different 
species, thoy recommend brown sarson as the best 
for fodder, Rai and taramira possess greater pun- 
gency than sarson and toria. 


B. alba Boiss.—U. hirta Moench Syn. B. alba 
Hook. f. & Thoms. White Mustard 

D. E. P., I, 521 ; C. P., 176 ; FI. Br. Ind., I, 
157. 

Indian names are derived from Hind. — Sufad rai y 
white mustard. 

B. alba , a self-sterile spocios, easily recognized 
by its hairy stem devoid of any bloom. It has 
irregularly pinnate loavos, large yellow flowers, 
and spreading, few-soedod and hairy pods. These 
liavo long, oinpty, knifo-Iike beaks. Tho seeds 
are large, white, and lightly jutted, and givo con- 
siderable amount of mucilage with cold water. 

B. alba is a native of southern Europe and western 
Asia. It is grown only as a garden crop, in tem- 
perate upper India, during winter. In India, it 
doos not contribute to tho supplies of mustard or 
mustard oil. 


TABLE II 

CHARACTERISTICS OF BRASSICA OILS AM) JAMJiA OIL 


Niimn of oil 

Sp. gr. 

(15-5 w /15-5°) 

n 

Sap. vul. 

lod. val. 

Erucie acid 

Yellow sarson (a) . 

0 -914- 0*919 

1 *4035-1 *4051/40° 

169-171 

119-101 


Brown sarson (a) . 

0*014 0*910 

1*4040 1*4040/40° 

1731 75 

100 103 

— 

Toria («) 

0-013-0*917 

1 *4039-1 *4655/40° 

172 174 

101 103 

— 

Uni (a) 

0-915-0*917 

1 *4050-1 *4058/40° 

170-176 

106 114 

— 

Uoimwrriul 

Mustard nils (a) . 

0*012 0*917 

1*4033-1 *4670/40° 

109 177 

99-107 


Kapo (English) (b) 

0-911-0*918* 

1 *475/20° 

172-175 

91 100 

50(d) 

Blark mustard 
(Mvsorr) (c) 

0* 9178§ 

1 *4730/20° 

179*8 

109-7 

41*5 

Black mustard 
(Kn-li 1,) (b). 

0*914- 0-023* 

1*407/15° 

173-176 

90-107 

50(d) 

Vthito mustard 
(IvULdish) (h) 

0*912 0*910* 

1*475/15*5° 

170 178 

93-109 

52 -5(d) 

Jamba (a) 

0*910-0 *91 7 

1 -4055-1 *4659/40° 

174 176 

09-101 

46*3(o) 


* l- r > / L» J ; § at ]5 • 5° ; (a) Athawnlc, Duko nnrl Mntluir, loc. cit. ; 

und 52 ; (</) Hilditch, Biley & Vidyurtlit, loc . cit., 462T. 


(b) Hi If! itch, 119; 


(c) Sudborough et al ., loc. cit., 43 
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The seeds contain: moisture, 7-2 ; protein, 

27 - 0 ; crude fat, 29*7; N-free extract, 20 
fibre, 10-3; and ash, 4-5% (Wohinor, T, 409). 
For constants of tho fatty oil vide, Table TT. 

The seeds contain the glucoside, sinalbin, and tho 
enzyme, myrosin. Tn tho prosonco of water, the 
latter hydrolyses tho former, producing acrinyl 
isothiocyanato, which is only slightly volatile, 
sinapino acid sulphate, and dextrose. The yield 
of volatile oil is low, 0-10% (Finnemore, 339). 

The seeds of B. alba are rarely used alone, but they 
are mixed with black mustard in the preparation of 
mustard. They are not much used for the extraction 
of oil. Tn Europe, the oil-cake is used for fattening 
sheep. Young leaves and tender shoots are used as 
pot-herb. The species is sometimes cultivated for 
green manure. 

B. campestris Linn. 

An oloiforous sp?cics, with broad-based stem- 
clasping leaves, which are somewhat hairy and 
glaucous. Tn India, it is represented by the 
varieties sarson and toria . 

Var. dichotoma Watt Syn. B . campestris var. 
dichotoma sp. Roxb. Bhown Sarson 

D.E.P., I, 523. 

Hind. Kali sarson . 

This varioty lias many characters in common with 
toria and resombles it more than it does yellow 
sarson . It is similar to toria in its open habit of 
growth, and flower and pod characters. It has 
a somewhat compressed stem with a rosette of 
largo, bristly and hairy loaves. In these respects, it 
differs both from toria and sarson. Tt matures slight- 
ly later than toria. The seed coat has a mucilagin- 
ous epidermis. The species is highly self-storilo. 

Tho plants resemblo some of the Afghan plants 
of the campestris group. It is Ukoly that this 
varioty was introduced from the north-west into 
tho Punjab from where it has extended eastwards. 

Brown sarson, ls grown all over tho Punjab, but 
is rarely found in other provinces. It is mostly 
grown as a mixed crop in the barani (rain-fod) 
areas. It has a slightly lower oil content than var. 
wrson (vide Table II). 
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Var. sarson Prain Syn. B. campestris var. glanca 
sp. Roxb. Yellow Sarson or Indian Colza 

D.E.P., T, 521 ; C.P., 17fl ; El. Br. Ind., T, 159; 
Pl.XXXIT, 1. 

Hind. — Sarson ; Brno. — Sarisa. 

A sparsely branched herb with lower leaves and 
lower part, of stem generally hairy. The petals are 
narrow and do not overlap as in toria. The pods 
are plumpy with a slightly flattened beak, often 
containing 1 or 2 seeds. Those are light yellow nr 
brown with a smooth seod coat, and a non mucila- 
ginous epidermis. Sarson is a self-storile species, 
and also matures lator than toria. 

Sarson is easily distinguished from rai bv its 
stem -clasping loaves, and from toria by its rigid, 
compact., and tall habit. It has fewer branches, 
greater amount of bloom, and plumpy pods with 
stout beaks. 

Sarson is an important oil seed crop in Lidia 
and is more commonly grown in Bengal, Bihar, 
and tho IJ. P. and it is also grown in th * Punjab. 

It is probable that this variety had its origin 
oither in north-eastern Lidia or China, whore it 
exhibits a great diversity of forms. A numbor 
of forms, hasod on tho colour of seeds (yellow or 
brown), tho number of valves or chambers in the 
pods (2, 3 or 4), and tho direction of ripe fruits 
in relation to tho stalk (erect or pondout) arc 
recognized, and some of thoso have been regarded 
as distinct species. Thus the 3-valvod and I- 
valved forms are known as H. triloeu laris Hook.f. & 
Thoms, and B. quadrivalvis Hook. f. & Thoms., 
respectively. 

Tho oroct-fruitod 2-valvod forms are grown 
particularly in south Bihar, Ciiota Nagpur and 
western and eastern Bengal. They are not. com- 
monly mot with north of the (hinges. Pondent- 
fruitod, 2-valvod forms aro restricted to north 
Bengal. The 4-valvod ones are generally grown 
north of tho Canges in Bongal, and south of the 
Ganges in Bihar. They are practically unknown 
in Chota Nagpur, Orissa and western Bongal. 

Sarson requires a medium loamy soil. It is 
gonorally grown mixed with wheat or barloy, and 
is sown in rows alternating with those of the 
cereals. It is therefore difficult to assess the exact 
acreage under this crop. Unlike toria which is 
usually grown under irrigated conditions, .sarson 
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is mostly grown as a barani crop. It is generally 
sown in tho boginning of October and harvosted 
in tlio middle of February. Before sowing, 
land is prepared by j)lougbing it 2-3 titnos. To 
obtain good and uniform germination care must 
bo taken to soo that tho seeds are not buried too 
deej) in the soil, and it is better to use a seed-drill. 
The crop is seldom intoroultivatod. When sown 
as a mixed crop, tho seed-rate is about 1 • 5-2*0 lb. 
per acre, and when sown as a pure crop, it is about 
4-5 lb. per aero. It gives an average yield of 
7 cwt. per aero. 

Saraon is considered a rather precarious crop, 
susceptible to insect posts, blight diseases, and 
also to tho vicissitude* of climatic conditions. 
It is ofto i subject to attack by aphids, which suck 
the sap from young shoots and developing fruits. 
When aphid attack is very severe there is likeli- 
hood of total failure of crop. If is therefore 
generally grown in the (Jangetic plain as a mixed 
crop. 

Tho oil (vide Table II) is used in India for cook- 
ing purposes. It is also used for k oil-baths ’ and 
it is belie vod to strengthen the skin and to ke:>p 
it cool and healthy. With camphor it forms an 
efficacious embrocation in case* of muscular 
rheumatism, stiff' nock, etc. Tho oil is used for 
lighting purposes, and tho oilcake is a cattle feed. 
The seeds mixed with hot water form an efficient 
counter irritant poultice. Tho tender leaves and 
shoots are relished as pot-horb. 

Var. toria Duthie & Fuller Indian Rape 

D.E.P., I, 525 ; <U\, 178; I>1. XXXIII, 2. 

Hind. — Toria , tori. 

In India, this species has often boon referred to 
as B. napus. Tho plant lias an open habit with 
a number of dichotomous branches and stem-clasp- 
ing leaves. Tho petals are broader than in mrson 
and overlap each other along lateral margins. 
The anthers are oxtrorso. Tho pods aro rather 
narrow and somewhat tomloso. 

This species is self-storile. It is distinguished 
from rai by its smaller size, and stem -clasping 
loaves. It differs from yellow mrson in having small- 
er and bluish-brown seeds with a finoly rugose sur- 
face, and a palo spot at the region of the hilurn. 
The seed has narrow and distinctly circular 
markings on tho testa, and is non-mucilaginous. 
Tho only other brassica having similar markings 
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on the testa is B. juncea var. rugosa , whioh is 
easily diagnosed by its detachable epidorrnal layer. 

Two forms are generally recognized : one, tall 
and late, and the other, dwarf and early. Those 
aro not taxonomieally distinct and the characters 
vary according to environmental conditions. 

In India, toria is an important oil-seed crop and 
it takes the place of B. praecox Waldst. &Kit. 
(Summer rape) and of B. napus of Europe. It is 
cultivated to a large extent in the Punjab and to 
a lossor extent in the U. P. It is generally grown 
under irrigation in canal colonies, but in 
certain parts, also as a barani crop. 

Tho crop thrives host in medium or heavy loamy 
soils. It is generally sown by about tho second 
week of September, presumably boeauso it is liablo 
to damage by cold and frost, and is harvosted in 
January. It is the earliest of tho Indian oloi- 
fe rous brassicas and is therefore known as a zaid 
kharif or autumn crop. It requires a soil of good 
tilth and plenty of moisture. In tho Punjab, it 
is generally grown as a pur© (Top. 

The seed is sown by the broadcast method, but 
sowing by hand-drill is reported by Pop. 
Agric., Punjab to have given an average increase 
of 3 cwt. per aero. Tho seeds aro not sown dee]) 
and tho soil is lightly rolled over after sowing. 
The seed rate is 4-5 lb. per acre. A higher seed 
rate is givon to promote leafy growth when tho 
crop is intended for uso as vegetable. The ave- 
rage yiold of seeds is about 7-11 cwt. por acre. 

Tho plants are very sensitive to drought during 
pod formation. It affects yiold, and also niakos 
the plants more susceptible to damago by frost. 
In irrigated areas tho crop is watered twice, once 
at the seedling stage, and again when flowering 
has proceeded hallway through. The crop is 
not generally manured, but when it is grown in 
rotation with wiioat, it bonofits appreciably from 
the residual effects of groon manuring by gnaar 
(Cyamopsis psoralioides) of the previous wheat 
crop. Dop. Agric., Punjab has found that 40 lb. 
of nitrogen (ammonium sulphato) per acre increases 
the yioid from 700 lb. per aero to 1,02G lb. 
(Burris, 73). 

Toria is highly self-sterile and is consequently 
cross-pollinated. Selling results in considerable 
deterioration in the vigour of plants. Methods like 
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mass selection and group breeding, through crossing 
with taramira, have been applied to the crop, 
resulting in high yielding selections like 'toria 
selection A* of tho Punjab. This selection gives a 
higher yiold of seeds, 80-160 lb. more per aero, 
containing 45% of oil (2-3% more). 

Ali Mohammad and Sikka (Indian J. agric. Sci 
1942, 4, 1 1, 589) have used liivo-bred bees for group 
breeding of the crop to evolve superior types. They 
have shown that under natural conditions the num- 
ber of insects necessary for cross pollination of toria 
are below the needs of the crop, and that tho yield 
could be greatly increased by supplementing the 
insect population with hive- bred bees. 

The fatty oil (vide Table II) is used for 
ediblo purposes, and the oil-cake, as cattle feed 
and manure. 

B. juncea Czorn. & Coss. Syn. B. juncea Hook. f. 
& Thoms. Indian Mustakd 

D.E.P., I, 528 ; O.P., 180 ; FI. Br. Ind., I, 157 ; 
PI. XXX11I, 3. 

Hind. & Brno. — Rai . 

B . juncea is a self-fertile spocios, and is a very 
variable annual. Its narrow-basod leavos aro not 
stem-clasping liko those of toria and sarsori. Rai 
matures later than either toria or sarson. The seeds 
aro rugose, reddish-brown, and generally smaller. 

Recently Ramanujam and Srinivasachar (Indian 
J. Genet. & Ft. Breed., 1946, 3, 73) have obtained 
plants closely resembling B. juncea by crossing 
B. campestris and B. nigra. 

There aro two races of rai : a tall, late, and 
a short, early. The lattor is again divided into 
rough-loavod and smooth-leaved types (vide Ho- 
ward, Howard and Khan, Mem. Dep. Agric. 
India , Bot. y 1915, 7 , 256). 

B . juncea is a common hold crop of Bihar, tho 
U.P. and Bengal and is mot with in almost all the 
brassica areas of India. Its cultivation extends 
westwards to Egypt and Europe and eastwards 
to China. It is also cultivated in Afghanistan. 

Rai is eithor sown alone, or witli peas or barloy. 
Land is prepared as in the case of toria or sarson , 
and rai is first sown at the rate of 3 lb. per aero, 
and later peas are sown on the same land. Tho 
pea plants use the rai plants as supports, and 
bear a greater number of pods than when sown 


alone. Rai also gives a good yield when sown as 
a pure crop (seed rate 4-6 lb. per acre). It is mostly 
grown as a rainfod crop and is generally not inter- 
cultivated. It gives a yiold of about 11 cwt. per 
aero. Tho crop is hardy and appears to bo loss 
susceptible to insect posts and diseases than other 
Indian oleiforous brassioaa. 

By tho application of tho puro-llno method of 
breeding, the Departments of Agriculture in tho 
Punjab, tho U.P. and Bengal have evolved superior 
strains suited to the respective provinces. ‘R. T. 
IP ovolvod by Dop. Agric., U.P., is claimed to be 
the most aphid-resistant. It lias given an average 
yiold of 12-16 cwt. with a maximum of 19*0 
cwt. per acre. ‘ Raya. L. 8’ evolved by Dep. Agric., 
Punjab, has boon found to be the highest yieldor 
when compared with tho local strains, and is said 
to be popular, both in tho irrigated and unirri- 
gated tracts of that province. ‘O.B. P evolved 
by the same department is vory hardy and drought- 
resistant and has given an average yield of 11*3 
cwt. per acre against 7-3 cwt. of local sarson. 
Among tho types testod against toria in tho oarly 
or mid kharif sowings, ‘ Raya L. 16* lias given the 
best results. 4 Raya 5’ a selection evolved by the 
Dep. Agric., Bengal is said to bo tho best yieldor 
in that province. 

The seeds contain: moisture, 6*2; fat, 35*5; 
nitrogonous substancos, 24*6; N-froo ox tract, 
20*4 ; crude fibre, 8*0 ; and ash, 5-3% (VVohmor, 
I, 408). The oil content of tho seeds is usually 
.30-38%. Certain forms cultivated in tho U.P. 
and locally known as la hi, l a ha, and lahta have 
a higher oil contont (42-43%). Commercial rai 
also contains some sarson. Some samples 
contain tho seeds of var. cr is pi folia Bailey, which 
resemble tlioso of var. rugosa. 

Rai yields less fatty oil than oither toria or 
mrson. Tho oil is much purer and olearor than 
rapo oil and does not have the peculiar ranoid 
smell of tho latter (for constants of the oil, see Table 
11). In Bengal it is much relished as cooking oil. 
In Russia, it is used in place of olive oil. 

Rai is an* elliciont substitute for black mustard. 
Tho U.S.P. recognises this spocies also as mustard. 
‘Brown mustard’ and the ‘exprossod oil of mustard, 
prepared from the seeds of B. juncea aro included 
in the I.P.L. The former should contain not less 
than 0*6% of allyl iso thiocyanate. 
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Widely varying figures have been given for the 
volatile oil content of B% juncea soods (up to 
2*9%, Weluner, I, 409). The oil has the follow- 
ing characteristics : sp. gr., 0*995 ; w D ,1*5185 ; 
[ocjp, +0°12'. It is roportod to contain allyl isoth- 
iocyanate and related compounds, among which 
crotonyl isothio cyan ato has been identified (Parry, 
I, 495 ; vide also Finnomoro, 339). The lattor 
is also obtained from a few other brassicas. 

Athawale el al, ( loc . cit.) found only 0*45% of 
assential oil in genuino samplos of Indian seeds. 
A re-oxamination of tho volatilo oil content of the 
seeds and of its constituents is necessary. 

Yar. cuneifolia Roxb. Syn. B. rugosa var. cunei- 
folia Prain Mustard Vegetable 

C. P., 182. 

Assam — Lai . 

The young plant has a rosotte of dark, bluish- 
groon, wedge-shaped leavos, with broad midribs 
and stalks, and looks like cabbago. Til other 
respects, it roseinblos B. juncea , and is also solf- 
fortilo. 

Tiiis plant and B. juncea var. rugosa appear to 
be tho only cabbago-like vegetables that existed 
in India prior to tho introduction of cabbagos and 
cauliflowers. Var. r/uveifolia is cultivated in north 
Bongal and Assam. The young loaves and tender 
shoots aro oaten as pot-herb. 

Var. rugosa Roxb. Syn. B. rugosa Prain 

Carbage Leaved Mustard 

C.P., 182. 

This variety possesses a short stalk till the timo 
of flowering, when it suddenly shoots up into a 
tall plant. Tho permanent radical loavos form 
a loose cabbage-like head. In other characters, it 
resemblos rai closoly, and is also solf-fertile. The 
sood-coat has distinct circular markings, almost 
as narrow and sharp as those of toria. 

Var. rugosa is grown to a limitod extent as a 
cokl weather crop in wostorn, central and eastern 
Himalayas ; it has spread westwards to Kumaon 
and eastwards to Bhutan. It is common in Nepal 
and is said to have been originally recoived from 
Tibet. It is cultivated moro as a vegetable than 
as an oil-seed crop. Tho leaves aro dried in the sun, 
pioklod and oaten. 
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B. napus Linn. Syn. B. campeslris Linn, 
sub. sp. napus Linn. 

D.E.P., I, 523. 

B. napus is a distinct self-fertile spocies with 
19 pairs of chromosomes. The plant is covorod 
with moro bloom than oithor toria or sarson , and 
tho leaves are also thicker and bluish-groan. Tho 
flowers aro largor than those of toria. The pods 
aie tiiin, long and toruloso. In the early stages 
they spread out on tho fruit axis, and ultimately 
droop down. 

Tho plant referred to as Chittagong mustard by 
Prain (loc. cit. } 22) presumably belongs to this 
species. 

B. napus is grown in Japan as an oil-seed crop. 
It was introduced into tho Punjab in 1910. Tt is 
also found in the N. W.F.P., but it does not appear to 
be grown in tho other important brass ica -growing 
tracts of India. B. napus is very late in maturity 
and remains green till about the middle of April. 
Since it ripens when the season is too hot for proper 
development to proceed, tho out-turn of seed is 
low. It is highly prized as a vegetable as it 
provides a sweet and dolieious sag during winter 
and early summer. Also it provides fodder for 
cattle at a timo of scarcity. 

B. nigra Koch Black Mustard or True Mustard 

D. K. 1\, 1, 530 ; FI. Br. lnd., 1, 150 ; Pi. 
XXXIII, 4. 

Hin d .- -Ben a rasi rai ; Mar. — Mohari ; Tam.- - 
Kadugu ; Tel. Avalu ; Kae.- 8a sire. 

This species is highly self-sterile and is quite 
distinct from other brassicas. Tho fruits at matu- 
rity aro closely appimsed to the inflorosci neo axis. 
The soed coat shows lino reticulations under a 
lens, and is mucilaginous. Tho outer opidormis 
is eoverod with a thin cuticle. 

B. nigra has been cultivated in Europe since 
tho 13th eontury and is now reported to be growing 
wild. It appoars to have been introduced only 
comparatively rocontJy into India and is a cold 
season crop, grown to a limitod extent in the U.l\, 
the Punjab, N.W.F.P. and Madias. It does not 
contribute to the supplios of mustard oil. 

The soods contain : moisture, 7 • fi ; N-substanoes, 
29*1 ; N-froo extract, 19*2; other extract, 28*2 ; 
crude fibre, 11 ; and ash, 5% (Wehmor, I, 405). 
Tho seods yield 27-33% of fixed oil (vide Table II). 
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The volatilo oil of mustard (sp. gr., ] -015-1-025 ; 
w, I -5207-1-5281) is obtained in a yield of 0*7- 
1-2% after the hydrolysis of tho ghieosido, sinigrin, 
by the enzyme, myrosin (Indian seeds aro reported 
to yield 0-68%). The oil is optically inactive 
and consists almost entirely of allyl isothiocyanate 
(03-98% ; Finnemoro, 337 ; Parry, I, 405). ^Speci- 
fications for tlie pharmaceutical oil aro (B. F.C.) : up. 
gr., 1-014 1 025; «/ 20°, l • 525-1 • 030 ; and allyl 
isothiocyanato content, not less than 92 %. 

For the preparation of volatile oil, tlie fixed oil is 
first expressed from the seods, which are subse- 
quently macerated with top id water for several 
hours, and steam -distil led. The oil obtained is an 
oxtremoly powerful irritant owing to its volatility 
and penetrating power, and is responsible for tho 
painful nature of blisters caused by mustard. Diluted 
with 50 times its volume of alcohol, or in tho form 
of liniment, it is employed as a countor-irritant and 
rubefacient. It is also used in cases of pleurisy 
A fid pneumonia. 

Black mustard is ground with white mustard 
for preparing table mustard, and also various 
medicinal mustard preparations, such as bath 
mustard, mustard bran, and mustard Hour. The 
expressed oil has mild rubefacient properties 
and is used as a linimont. The technical oil 
obtained during tho preparation of mustard also 
contains tho oil from white mustard seeds. In 
Europe it is used for making soap, for burning, and 
as a lubricant. In India, the seods of black 
mustard aro used in picklos and currios. 

B. oleracea Linn. This Wild Cabbage 

D.E.P., I, 533 ; C.P., 182 ; Bailey, I, 542. 

Tho wild cabbage is a nativo of the coastal reg- 
ions of England, and southern and western Europe. 
It has given rise to several valuable varieties (cab- 
bage, cauliflower, brussels sprouts, otc.), now 
cultivated as vegetable crops in many parts of tho 
world. Tlioso differ in atom, leaf and iiifloroscouco 
characters. 

Var. acephala DC. Kale or Borecole 

D.E.P., I, 534 ; C.P., 182 ; Bailey, loc. cii. 

Hind.- -Karam-sag. 

A tall pot-horb, with curled loaves, which aro 
sometimes coloured. They do not form ahead as in 
tho oabbage. In collards, one of the types, the 


loaves aro smooth, and form a rosette at the apex 
of tho stem. 

Kale is grown in Assam, Bombay, Baroda, and 
Kashmir. It profers a sandy loamy soil, and requires 
large quantities of fertilizers. The seeds are sown 
during Aug.-Nov. in the plains, and during March- 
May, or Aug.-Nov. on the hills. Tho crop is ready 
for harvesting in 90-120 days. Tho young shoots 
and loaves are used as greens. 

Kale contains : protein, 3*9 ; fat, 0-6 ; carbohyd- 
rates, 0*0; crude fibre, l' 2; ash, 1*7; calcium, 
0*195 ; phosphorus, 0*06% ; iron, 2*5 mg. ; vitamin 
A, 11,000 I.U. ; vitamin I$! , 190 pg. ; vitamin B 2 , 
500 pg. ; vitamin C, 150 mg./lOOg. (Heinz Co., 
Nutrit. Charts, 1942, 21). 

Var. botrytis Linn. Cauliflower, Bkoccolt 

D.E.P., T, 534 ; C.P., 182 ; Bailey, loc. cit ., 542 & 
693 ; PI. XXXIV, 2. 

Hind . — Phul gobi. 

The edible portion of cauliflower is tho white 
curd-liko mass composed of a closo aggregation of 
abortive flowers, developed on thick branches of 
the inflorescence. The cauliflower is cultivated in 
most parts of India, especially in the north-west, 
where it is grown on a large scale. Tho types 
callod * Patna \ c Snowball ’, and ‘ Forerunner 9 
aro popular in India. Broccoli, a lato variety of 
cauliflower with larger leaves and smaller heads, 
is reported to be unsuitable for cultivation in tho 
tropics. 

Cauliflow er is less hardy than cabbage and requires 
a cool, moist climate. It is grown cither from im- 
ported seeds, or from seeds of acclimatized varieties. 
Seeds are sown between April-Sept. on tho plains, 
and from Feb. -June on the hills. Soodlings about 
2woeksold are transplanted, with a spacing of 
aliout 20", in rows 2 3' apart. Tho crop is ready for 
harvesting in 180-200 days, before tlie heads begin 
to rise or become discoloured. The yield is 150-200 
mds. per acre. 

The plant thrives best on a rich loamy soil. It is 
heavily manured with woll-rotted farmyard man- 
ure (at least 40 cart-loads per acre), and also with 
phosphates and cotton-seed meal. If tho soil is defi- 
cient in boron, some borax is added to the fertili- 
zer to prevent the curds from becoming brown, and 
tho stems, hollow. Frequent top-dressing with 
small quantities of sulphate of ammonia or nitrate 
of soda is also essential, 
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Tho plants produce heads prematurely when 
kept too long hi seed beds, or if the soil is not suffi- 
ciently moist. Mutilation of root system and low 
temperature during early stages of growth also load 
to tho same undesirable result. If the growing 
heads are not protected from sun and rain, they 
become brown, and numerous leavos appoar bet- 
ween segmonts of tho curd. Foliage leaves of tho 
plant are tied over tho h r *ad to blanch it. Hot 
weather may produoo a ‘ fuzziness ’ caused by the 
floral parts rising above tho surfaco of tho hoad. or 
a ‘ ricinoss * caused by the elongation of branches 
bearing the flower clusters. Sometimes, this also 
causes leaves to appear between segments of tho 
curd. ( la ul iflower needs plenty of water. Frequent 
irrigation (5-0 days for tin early plantings, and 
10 15 days for late crop) is necessary to ensure 
good size and yield. 

Cauliflower, cabbage, and turnip, as well as some 
of the other members of the cruciforae are subject 
to fungal diseases such as the ‘ downy mildew 
(Peronospora para sitica TuL), the w hite rust [Gys- 
topus Candidas Lev.), and tho blight (AUernaria 
brnssicae Saco.), the last being tho most destruc- 
tive. The usual remedy is to spray a fungi cido like 
Bordeaux mixture. Tho cabbage Aphis, tho 
* painted bug ’ and caterpillars of the cabbage but- 
terfly are the usual insect posts. Tho cabbage 
Aphis is controlled by spraying with tobacco solu- 
tion or weak soap solution. A rosin compound is 
recommended for the painted bug (rosin, grade 3, 
12 lb. ; sodium carbonate, 21b. ; water, 18 gala. 
Purowal, 80 & 91). 

Cauliflower is used as a vegetable in curries, 
soup, etc., and is also pickled. Tn places where 
production is large, it is dried and preserved for use 
in the off-season. Small seedlings are used as greens. 

Cauliflower contains : moisture, 89*4; protein, 
5*3 ; fat, 0-4 ; carbohydrates, 5*3 ; mineral matter, 
1*4 ; calcium, 0-03 ; phosphorus*, 0-06% ; iron, 1*3 
mg.; vitamin A, 38 l.U. ; vitamin B x , 110 I.U. ; 
vitamin G, GO mg./lOO g. (lllih. Bull ., No. 23, 1941, 
32). 

Sprouting broccoli (var. italica Plenck.) produces 
small groen flowering heads somewhat resembling 
cauliflower. When terminal heads are removod, 
small heads are produced on lateral shoots. 
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Var. capitata Linn. The Cabbage 

D.E.P., I, 534 ; C.P. 182 ; Bailov, loc. cit., 603 ; 
PI. XXXIV, 1. 

Hind. — Band qobi ; Kan. — Kosu gadde . 

Tho cabbage, a nativo of some of the coastal 
regions of Europe, thrives best in temperate cli- 
mates. In India, it is cultivated on tho hills, and 
during the cold season also in tho plains. Although 
a biennial, it is grow n as an annual crop. There are 
numerous forms of the cabbage, of which the Sugar 
loaf, with conical heads, the Ball-head, and the 
Drum -head aro popular in India. 

The plant does not set seed in India, and lienee, 
soodsarc procured from America or southern Eu- 
rope. Recently attempts have been made to raise 
seeds in the prolonged cold weather of Kashmir 
and N.W.F.P. (Burns, Indian Fmg 1943, 4, 69). 
Tn the plains, the sowing season is July-Nov. 
wberoas on the hills, it is Fob. May and Oct. Nov. 
An acre of land requires 6 8 oz. of seed. When the 
seedlings are 3 4" high, they aro transplanted into 
rows 2 2 V apart. The crop is harvested in 90- 
120 days, when tho heads attain their full size 
and are hard. Tho weight of cabbage ranges from 
2-12 lb. and the yiold is 200-300 mds. per acre. 

Tho crop requires frequent irrigation and heavy 
manuring. Well-rotted farmyard manure (40 cart- 
loads per acre) should be incorporated into the 
soil by 3-4 plough! ngs. Nitrate of soda at the rate 
of 2 mds. per aero should also ho used as a top- 
dressing. Good tillage has to bo continued as late 
as possible even at the risk of injury to outer 
loaves (Purowal, loc . cil . , 31). 

Cabbage is an important vegetable, and is used 
iri curries, pickles, etc. It is also used for feeding 
stock and chicken. Sauerkraut, a favourite food 
in Russia, Germany and tho U.N.A., is made by 
fermenting chopped, ground, or sliced cabbage in 
its own juice, with a little salt added to it. 

Cabbage contains : moisture, 90*2 ; protein, 1*8; 
fat, 0*1 ; fibre, 1 •(); carbohydrates, 6*3 ; mineral 
matter, 0*6; calcium, 0*03 ; phosphorus, 0-05%; 
iron, 0*8 mg., vitamin A, 2,000 I.U. ; vitamin B t , 
50 I. U. ; vitamin 0, 124 mg./lOO g. (Hlth. Bull., loc. 
cil . , 29). 

Pak-choi (B. chinensis Linn.) and Pe-Tsai (B. 
pelcinensis Rupr.), both known as Chinese cabbage, 
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are grown to a limited extent in India. The former 
does not produce any heads, while the latter 
develops compact and long heads, 

Var. gemmilera DC. Brussels Sprouts 

D.E.P., I, 534 ; C.P., 182 ; Bailey, loc. cit., 542 ; 
PI. XXXIV, 3. 

A sx)ecies in which the stem, 2-3' high, bears a 
large number of delicately flavoured small sprouts 
or heads, crowded along its length in the upper 
portion. It is cultivated mainly in Bombay and 
Baroda. It requires a cool climate, and a fertilo 
heavy soil, with a constant supply of moisture. On 
the hills, the seeds are sown during Feb. -March, 
and in tho plains, during Aug.-Oct. Harvesting is 
done during Feb. -May in the plains, and during 
July-Sept. on the hills. 

A liquid manure containing superphosphate and 
potassium sulphate (4 : 1 ) is given once a fortnight 
from tho time the plants are 1' high. Sprout forma- 
tion is induced by pinching off the tips of stems. 
When they are forming, manuring with ammonium 
sulphate or sodium nitrate is beneficial. 

Tho buds, 1-2" in diameter are used in the same 
way as cabbage. They contain: moisture, 84*0 ; 
protein, 4*7; fat, 0*5 ; carbohydrate, 9*2 ; mineral 
matter, 1*0 ; calcium, 0*05; phosphorus 0 08%; 
iron, 2*3 mg. ; vitamin A, 210 I.U. ; vitamin C, 
72 mg./lOO g. ( Hlth . Bull., loc. cit., 29). 

Var. gongylodes Linn. Syn. var. caulorapa DC. 

Kohlrabi, Knol-kohl. 

D. E. P., I, 534 ; C.P., 192 ; Bailey, loc. cit., 542 ; 
PI. XXXIV, 4. 

Hind. & Beng. — Qanth gobi. 

In this variety, tho short stem enlarges into a 
spherical edible portion, with large leaf scars on 
its outer surface. It is grown mainly in Bombay, 
Baroda, Assam, the U. P., tho C. P., and tho Punjab. 
There are two types : green and purple. Seeds are 
sown in the plains, from Aug.-Oct., or in Jan- 
uary, and on the hills from Feb.-May. Kohlrabi 
thrives in rich garden soil and requires the same 
culture as cabbage. The crop is harvested 40-60 
days after sowing (yield, 150-200 rods, per aero). 
Tho stem is used as a vegetable only when 
tender, as it becomes tough and stringy later. 

Knol-kohl contains : moisture, 92-1; protein* 
l* l j fat, 0-2; carbohydrate, 5-9 ; mineral matter* 


0*7 ; calcium, 0*02; phosphorus, 0*04% ; iron, 
0 4 mg. ; vitamin A, 36 I.U. ; vitamin C, 
85 mg./lOOg. (Hlth. Bull., loc. cit., 33). 

B. rapa Linn. Turnip 

Bailey, loc. cit., 543 ; PI. XX XIV, 5. 

Hind. — Salgarn. 

A nativo of Europe, or western Asia. It is a bi- 
ennial, producing in the first year, a swollen, fleshy 
tap-root (conical to flat), and a rosette of hairy 
leaves ; and in the next yoar, a stern 13' high, bear- 
ing leaves and flowers. But. in cultivation, it is grown 
as an annual. Its fleshy roots are edible. It is 
grow n as a cold season crop in the plains of the Pun- 
jab, the U.P., otc., and is sometimes grown on the 
hills. 

Seeds from acclimatized varieties like Turnip 
Red, and Turnip White are sown during July - 
Aug., and those of imported varieties (the Snow- 
ball, White Queen, etc.), are sown from September 
onwards. Although turnip is grown on all kinds of 
soil, it thrives best on deep rich loam, and requires 
only limited manuring (8-10 cart-loads of farm- 
yard manure per acre). Seeds are broadcast and 
seedlings arc thinned and spaced 5-6" apart. Turni]) 
also requires frequent irrigation, and the crop is 
harvested in 45-70 days. In hot weather, or when 
growth is slow for want of water, etc., the turnip 
quickly becomes woody and bitter (for diseases, 
vide p. 220). 

Turnip (root) contains : moisture, 91*1; protoin, 
O’ 5 ; fat, 0-2 ; carbohydrate, 7*6 ; mineral matter, 
0-6; calcium, 0*03; phosphorus, 0*04%; iron, 
0-4 mg.; vitamin A, trace ; vitamin Bj, 40 I.U. ; 
vitamin C, 43 mg./lOO g. (Hlth. Bull., loc. cit., 34). 

Turnips are used in curries, picklos, otc., and the 
tender loaves are used as greens. 

Rutabaga or Swedes, B. napobrassica Mill, 
resembles the turnip in general appearance, but diff- 
ers from it in having a denser and larger root, w hich 
is rounded or elongated. Tts flesh is white or 
yellowish. The crop requires 90 -100 days to mature. 

B. tournefortii Go nan Punjab Rat 

D.E.P., I, 534 ; FI. Br. Ind., T, 156. 

This species, which is self-fertile, is easily dis- 
tinguished from other brassicas by its much-lobed 
lower leaves, and small pale-yellow flow'ors. The 
former are covered with bristly hair, and spread on 
the ground. 

m 
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In the Punjab, it is commonly grown in the 
central districts, on the borders of fields, and does 
not appoar to liave extended eastwards beyond 
Delhi and Ajmer. It is reported to bo cultivated 
in western Tibet as an oil-seed crop. 

The seeds contain 30*7% of fixed oil. 
mustard oil and cake 

Mustard oil, the fatty oil from oleiferous brassicas 
is the principal edible oil of northern Tndia. 
The pungent-smelling oil obtained from ghanis is 
generally preferred for edible purposes. During 
crushing 2-4% of water is added and the oil is 
pressed out (1 J-2 hrs.) at a temperature of 38-40°. 
Those conditions are best suited for the complete 
hydrolysis of the glucosidic constituents of tho 
seeds. The fatty oil pressed out (30-33% of seeds) 
has a strong odour and contains 1*45% of allyl 
isothioeyanato. The oil obtained from ex pollers 
and hydraulic presses does not possess this pungent 
odour. Athawale el al. (loc. cil.) have suggostod 
preliminary milling of seeds, mixing the meal with 
3-4%water, and cooking at 40- 50°, for 45 minutos. 
Tlie meal is then pressed twic? and tho oil obtained 
is similar to ghani oil. 

The crude oil is dark-brown in colour and it is 
generally refined by treating it with 0-5-1 *5% of 
strong sulphuric acid, which precipitates im- 
purities and colouring matters. After settling, tho 
oil is repeatedly washed with hot wator, and when 
thus refined, it is yollow in colour. Refining by 
means of caustic soda removes free acids and tho 
soap stock obtained is used in the manufacture of 
soft soap. 

Mustard oil has a characteristic sharp taste and 
odour, and is slightly moro viscous than other 
ordinary vegetable oils. Tbe oil does not readily 
thicken when heated or exposed to air, and is placed 
botwoon non-drying and semi-drying oils. Owing 
to tho usually mixed nature of seeds, varying cons- 
tants have been reported for tho oil, and tho follow- 
ing are some of tho specifications for Indian mustard 
oil (Athawale et ah, loc . cit .) : 

Sap. val. Tod.val. 

Bengal . * 169-71 96-108 

U.P., C.P. anil Bihar . . 169-176 96-108 

Punjab anil N.W.F.P. • . 170-180 93-106 

Indian Storhs Dep. Speoif. (1937). 170-178 93-108 

The commonly used adulterants are groundnut 
oil, linseed oil, sesame oil, occasionally, niger soed 
pi} and oven minord oil. 


The Mexican Poppy (Argcmonc mexicana) is fre- 
quently found growing in brassica fields, and, if 
proper care is not taken during cultivation, iis 
seeds get mixed with those of brassica and the oil 
expressed contains also argomono oil (sometimes 
3 5%). Its presence in edible mustard oil is 
injurious, and outbreaks of epidemic dropsy 
aro probably due to it (Chopra, Pascricha and 
Banerjco, Indian med . Qaz.> 1940, 75 , 261). The 
following tests are recommended for determining 
the limit of argomono oil in mustard oil (I. P.L., 92/ : 

i i 

( i ) When shaken with an equal volumo of nitric 
acid, it should not develop a brownish -red or orange 
colour. 

( ii ) 3 e.c. of tho oil are treatod with 1 c.e. of 
glacial acetic acid and 3 c.c. of a 3% aqueous 
solution of copper acetate, and heated in a wator 
bath for 15 minutos, well shaken and allowed to 
stand. There should bo no precipitate or change 
of colour from blue to groon in the aqueous layer 
(ride, also Sarkar and Rahman, Curr. tici., 1945, 
14 , 196). 

In northern India (especially in Bengal) mustard 
oil is the most important edible oil. It also finds 
medicinal applications and is used for massage and 
1 oil-baths \ Inferior grades are employed as light- 
ing oil. 

In Europe, colza (refined rapo oil) is used as salad 
oil, and in somo parts as edible oil. It is, also used 
as * bread oil \ To improve tho appearance of loaves, 
before baking, their sides are coated with this oil. 
Hydrogenated colza oil is also used for tho prepara- 
tion of buttor substitutes. Inferior grades are used 
as burning oil and for tho preparation of Turkey 
rod oil. 

The most important technical use of rape oil is as 
a lubricant. For this purpose, refined oil as well 
as blown oil aro employed. Wlion blown oil 
is to be used as such, it should not contain more 
than 3% of free fatty acids. But. when used in 
admixture with mineral oils, the presence of a small 
percentage (1-2%) of free fatty acids has been 
found to greatly improve its lubricating properties 
(Jamieson, 229). Somo rapo oil is also used for 
quenching steel plates, and for the manufacture of 
soft soap. 

Mineral axle oil containing 20% of blown rape 
oil, developed by Bhatnagar and Ward, is being 
manufactured by the Attock Oil Compart^, 

m 
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Rawalpindi, for us© in railways (Rep. Tech . Wk. Bd. 
set. & induslr. Res., 1940-41, 56). Rap© oil can bo 
used as fuel in diesel engines although the consump- 
tion is slightly higher than when mineral oil is used 
(Aggarwal, Chowdhury, Mukorji & Vorman, 
Bull. Indian Induslr. Res., No. 19, 1943, 23 & 38). 

A mixture of castor oil and rape oil (1:1) containing 
1% of a-napththlyamino can be used as a lubri- 
cant in internal combustion enginos (ib., Bull. No. 
20, 1944, 71). Narayanamurti, Ranganathan & 
Roy (Indian For. Leajl., No. 58, 1943) have found 
that fairly satisfactory plywood adhesives can bo 
propared from rape seed protoins. 

In India, mustard seeds (rai) are often usod as 
spico, especially in the preparation of pickles. But 
table mustard is essentially of European origin and 
is not usod by Indians. It consists of a suitably 
blendod mixture of the flours of black and white 
mustards. Its uso as a condiment is very general 
in Europe and America. 

Ground mustard or mustard flour is usually pre- 
pared from mustard seeds after the removal of 
bran. Sometimes a portion of tho fixed oil is also 
pressed out, and tho press cake is ground and bol- 
ted. In preparing mustard paste or ‘ propared 
mustard \ mustard flour is ground with salt and 
vinegar, and sometimes also with spices such as 
coriander, cloves, cinnamon, etc. In American 
practice, the seeds of B. juncea are also employed 
for tho preparation of mustard. 

Rape or mustard cake is used for feeding cattle. 
Ghani cake is preferred because of its higher oil 
content (10*5 15%), but ©xpoller cake (oil content, 
7- 8*5%), known as papri cake, is said to have 
better keeping qualities. Rape seed meal sub- 
jected to solvent extraction is generally used by 
hop growers (Imp; Inst., Loud., Rep. Oil-seeds, 

1 920, 110). Rape seed moal contains : N, 4 * 9 ; T 2 0 o, 
2*5 ; K O, 1*5% (Bull. imp. Inst., Bond., 1915, 
13 , 458). In India, inferior grades of cake are used 
as manure for sugarcane in Bihar, and for tea in 
Assam. 

Tho cake has a somewhat pungent and bitter 
taste, and is said to bo disliked by cattle, but not 
by sheep. On the Continent, it is largely used as a 
feeding stuff for cattle. But, in the U. K., there is 
a prejudice against it because of tho frequent pre- 
sence of mustard seeds, especially in cakes of Indian 
origin. It is mostly used as a manure for pota- 


toes and other root crops, and as a top-drossing 
for wheat and barley. 

TABLE III 

COMPOSITION OF BKASS1CA OIL-SEED CAKES 
(Per coni.) 



Mois- 

Pro- 

Oil 

Carbo- 

Fibro 

Ash 


ture 

tom 


hydrate 







(soluble) 



1. S arson* 

(«).. a 

ISO 

111 

32*8 

10* 1 

100 

2. Toria* 


13 • S 

1 2 • 5 

31 ] 

11-2 

75 

3. Rapo* 

(.•)•• : 

311-4 

13-4 

33-2 

7.7 

93 

4. Mustard 

seed (b) 12 

ls-0 

7 5 

40 0 

17-0 

5*0 

*Moisl wro-freu 

(a) Imp. Conn. Ayric . 

lies., 

All so. 

Jiull., No. 25, 

mo, 


20 ; (6) Hull. Miviftt. Ayric Lund., No. 121, 19*15, 3. 

ACREAGE AND PRODUCTION OF RAPE AND MUSTARD 

China and India aro tho two biggost rapo produc- 
ing countries in the world, China’s production being 
more than double that of India. 


WORLD AC HE AUK 

TABLE IV 

AND PKODUCTION OF 
1938 

KAPE SEED IN 


Acreage (a) 

Production ( b ) 


(1,000 ueros) 

(1,000 tons) 

India . • 

5,478* 

1,017 

China (1930) 

9,700 

2,440 

Japan 

274 

114 

Romnania . 

205 

52 

Poland 

163 

70 

Germany . 

153 

126 

Other countries . 

159 

61 


* includes mustard and also tho area undnr mixed crop. 

(a) Ini. Yearb. Ayric. Statist., *38-39, 344-315 ; (b) Statist. 
Yearb. Lcay. Naticns , 1944, 129. 

Among tho oil-seed crops of India, rapo and mus- 
tard occupy tho second place, groundnut boing 
the first. However, the area under cultivation, 
and production, havo not shown any marked 
increase as in the caso of groundnuts. 
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TABLE V 

AVERAGE ANNUAL ACREAGE, PRODUCTION AND YIELD PER ACRE OF RAPE AND MUSTARD IN INDIA 


’OII-OI/’OO-IO 
*10-11/* 1 9-20 
•30 31/*3 1) 40 
’39 40/’44 -45 


Area 

(1,000 acres) 

5,827 

6,292 

6.023 

5,810 


Yield 

(1,000 tons) 

1,001 

1,149 

1,036 

1,038 


Yield per acre 
(lb.) 

315 

412 

383 

401 


TABLE VI 

DISTRIBUTION OF ACREAGE AND PRODUCTION- OF RAPE & MUSTABP IN INDIA * 


Area in 1 ,000 
acres 


Per cent, of 
total area 


Yield in 1,000 
tons 


Per cent, of 
total yield 


Provinces and States 

*34.35/ 

*44-15 

’34-35/ 

*44-45 

*34-35/ 

*44-45 

*34-35/ 

*44-45 


’43.44 


*43-44 


*43-44 


*43-44 



(Av.) 


(Av.) 




(Av.) 


U.P. (Pure crop) 

242 

177 

40 

3-2 

44 

36 

41 

3*5 

U.P. (Mixed crop). 

2,485 

2,559 

41-2 

45 • 9 

449 

524 

42-3 

50-7 

Punjab .... 

867 

861 

14-4 

15-4 

128 

129 

121 

12*5 

Bengal. .... 

767 

549 

12-7 

9*8 

15 4 

93 

14-5 

90 

Bihar ..... 

514 

509 

8-5 

91 

110 

109 

10-4 

10*5 

Assam .... 

368 

315 

6* 1 

5-6 

56 

54 

5-3 

5*2 

Sind & Kliairpur States. 

207 

251 

3*4 

4-5 

26 

47 

2*5 

4* 5 

Others .... 

586 

3G0 

9-7 

0*5 

96 

45 

9-8 

4* 1 

Total 

0,036 

5.5Klf 



1,063 

l,037t 




♦ Vide i nap opposite last page, f Non-reporting areas not included. 

PRODUCTION OF RAPE AND MUSTARD IN INDIA IN ’ 44-45 
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Excopting a small area in the south where 
£. nigra is grown, rape and mustard aro culti- 
vated over the entire northern bolt of India from 
the Punjab, the N.W.F.P. and Sind in the west, 
to Bengal and Assam in the oast, Tho U. P. has 
by far the largest area under rape and mustard 
with a considerable portion of it under mixed 
crop. Tho other producing areas, in tho order of 
importance are, tho Punjab, Bengal, Bihar and 
Assam. These areas together account for over 90% 
of total annual production. Areas of some 
importance included in * others 9 are tho 
N.W.F.P., tho C. P. and Borar, and Alwar. 

Rape and mustard form the principal source of 
odible mustard oil in northern India. Over 90% of 
the entire crop is consumed in tho country, and only 
a small proportion (seed .and oil) is exported. Dur- 
ing , 34-35/ , 38-39, tho average annual production 
of seeds was 1,004,000 tons. Annual imports from 
Nepal were 13,000 tons, and exports, 30,000 tons, 
and the net balance, 987,000 tons. Out of this 
approximately 16,000 tons were for seed (@ 6 lb. 
per acre), and another 20,000 tons for use as con- 
diment, etc. The rest of the crop was crushed in 
ghanis or power mills for mustard oil. 


TABLE VII 

AVERAGE ANNUAL QUANTITY OF SEEDS CRUSHED DURING 

*34 -35/ ’38-39 

(1,000 tons) 



(Omnia 

Power 

Total 

Oil 



mills 

seed 

produced 

Bangui 

. 125 

175 

300 

100 

Bihar 

50 

100 

150 

50 

Punjab . 

. 25 

45 

70 

23 

U. P. . 

. 200 

125 

325 

108 

Others . 

35 

45 

80 

27 

Total 

. 435 

490 

925 

30 S 


The principal surplus areas in India are the 
U. P. and the Punjab. Bengal is the most pro- 
minent importing area and is followed by Bihar. 
The U. P. is the largest producer of oil, and before 
the Second World War, her average annual surplus 
was 20,000-30,000 tons. The estimated surpluses 
in ’40-47 were 82,000 tons of seeds, and 09,000 
tons of oil, the IJ . P. accounting for 20,000 tons of 
seeds, and 58,000 tons of oil (Food Dep., («ovt. of 
India). 


table viti 

internal trade (rail and river-borne) in rate and mustard seeds * 

(1,000 tons) 



Imports 

Export- 


*30-37/ ’39-40/ 

*38 39 ’41-42 

Annual av. 

’43-44§ 

’30-37/ 39 40/ 

*38-30 ’41-42 

Annual av. 

*43 44 

Bengal ......... 

151-5 

100.7 

147-3 

0-9 

0-4 

0*4 

U. P 

13-4 

7-9 

12-2 

120-2 

148-0 v 

78-8 

Punjab (a) ........ 

4-5 

5-0 

22-3 

04-2 

39-4 

52-0 

Bihar and Orissa ....... 

50-7 

42-1 

13-4 

12-6 

21-4 

4-7 

C. P. & Berar 

0-4 

0-3 

0-2 

14-3 

8*9 

4-5 

Sind Sc Baluchistan ....... 

251 

21-8 

1-5 

0-1 

0-2 

10-1 

Others 

70 

11*2 

8-8 

40-9 

37-3 

55-2 

Total . 

253-2 

255-6 

205-7 

253-2 

264-0 

208-7 


(a) Including Dolhi and tho N.W.F.P. ; § Unrevisod ; *Tho Food Statistics of India, 1940, • 09, 
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In recent years, the interna] consumption of 
£ats and oils has shoifrn a* rapid increase, and the 
major producing areas have boon expanding their 
oil-crushing industry, utilizing much of their sur- 
plus production of oil-se^ds. As a consequonce, the 
oil mills in Bengal have been severely hit, and this 
province, the principal consumer of mustard oil, is 
now suffering from an acute shortage. 

Rape and mustard do not occupy a prominent 
position in international trade, and most of the 
seeds are consumed within producing coun- 
tries. The net world exports during *09-13 
amounted to an annual average of 374,000 tons, 
about 25% of total production (Bahl, 16). 
India was tho principal exporter and her averago 
annual exports were of the order of 260,000 tons, 
and tho rest of the exports were contributed by 
Roumania and China. Germany was the principal 
buyer, followed by France, the U. K., Netherlands 
and Belgium (Imp. Econ. Comm., London, Vegeta- 
ble Oils and Oil-seeds, 1936, 36). Aftorthe First 
World War, the total exports have shown consider- 
able decline and have often boon less than 1/3 
the averago of the pre-War period. 

In recent years, both tho exports and imports 
of different countries have shown wide fluctuations. 
In *38, India and Roumania were the principal ex- 
porting countries. European markets were supplied 
by India, Roumania and other Balkan countries. 
Chinese exports used to go almost entirely to Japan, 

Japan used to be the only country exporting 
substantial quantities of rape oil. 


TABLE IX 

EXPORT OF RAPE AND MUSTARD SEED FROM INDIA 


Rape Mustard 



ijty. 

Value 

Qty. 

Value 

• . • 

(1,000 

(lakhs 

(1,000 (lakhs 


tons) 

of He.) 

tons) 

ol Its.) 

*34-35/'38-39(Av.) . 

28 

36-8 

2-6 

4-r» 

'39-40 

22 

32-8 

30 

*6-7 

'40-41 

35 

46-9 

4-0 

9-6 

•41-42 . • . 

34 

45 0 

0-7 

1-2 

*42-43. . 

35 

flfl-3 

1-4 

3-4 

'48-44 

IS 

57* 1 

0-4 

1-7 

'44-45 

17 

60-4 

0-2 

11 

*45-46 

22 

85-8 

0-4 

2-0 


Rape seed is exported mainly from Karachi, 
and mustard seed from Bombay (98% and 84% 
respectively during ’34-35/’38~39)'. Tho prin- 
cipal importing countries during this period were 
tho U. K. (35%), France (16*3%), Netherlands 
(14-8%), Italy (1M%) and Germany (7-5%). 
Most of tho Indian mustard went to France (60*4%). 


TABLE X 

EXPORT OF RAPE AND MUSTARD OIL 

(1 ton=246 gal.) 



Qty. 

Value 


(Tons) 

(Lnkhs of Rs. 

*29-30/' 33 34 

. 959* 

4 27* 

*34 35/*38 39 

901* 

3-15* 

'39 40 

. 1373 

5 04 

*40 41. 

. 1628 

5.- 65 

*41-42 

. 1214 

4*00 

*42-43. 

198 

1-21 

*43 44 

20 

' 0 • 26 

*44-45 

39 

0-58 

*45-46 

72 

101 


Exports to Burma not includod. 


TABLE XI 

VARIETIES OF RAPE AND MUSTARD RECOGNISED IN INDIAN EXPORT TRADE* 


Trade name 

Varioty 

Refraction limits 

Principal ports 
of export 

Yellow Guzcrat (from Gujarat) 

Yellow aarson 

. 10% of brown seeds 

Bombay- 

Yellow Cawnporo (from western U.P.) . 

do. 

. 15% of brown seods 

Calcutta 

Bold Forozepore 

. . . Brown sawn 

30% of grains which 
y pass through No. 

Bombay^: 

Calcutta 

Bold brown Cawnporo . \ , • 

. . . do. 

J Io sievo. 


Toria ....... 

. . . Toria • 

. 0*6% of jamha • 

seeds ar.d 2*5 % dirt. 

Karaohi 

Mustard seeds . ' . . . . 

r {, • 

• . . Jiai, Benursi rai 

. • • 

Bombay 


•Ex Central Agric. Marketing Dep. 
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Tho oil used to be exported mainly from Bengal 
ports. In normal times, Burma was tho principal 
importer. During '2!)-30/’38-39, her average 
import amounted to 880 tons. Tho other import- 
ing countries were Mauritius, the Fiji Islands, 
etc. Exports of oil decreased very considerably 
during the latter portion of the Second World War, 
and have not. shown any marked rise subsequently 
owing to increased internal doman:l for edible oils 
and fats. 


.TABLE XIX 

PRICES OF RAPE AND MUSTARD SEED 
(Rh. por Md.) 



■ Calcutta 

Cawnpore 

Karachi 

*38-39 

6/15 

4/13 

4/9 

*39-40 

6/11 

5/2 

5/7 

*10-41 

6/7 

4/6 

4/13 

41 12 

5/13 

4/13 

6/2 

’42 43 

8/10 

7/2 

8/4 

*43 44 

19/6 

14/15 

12/13 

*41-45 

18/15 

14/2 

14/4 


Prices in Karachi (the biggest exporting centre) 
closely follow tho markot rates prevailing in Lon- 
don, whereas those at Calcutta are, in addition, 
influenced by tho local demand from oil mills. 

TABLE* XIII 

PRICE OF RAPE AND MUSTARD OIL AND CAKE 
(Ra. pnr Md.) 

Calcutta Cawuporo 



Oil 

Cake 

Oil 

Cako 

3S 39 • 

15/3 


12/9 


39-40 

14/4 

' 2/4 

13/1 

1/14 

40-41 . . 

13/u 

1/14 

12/10 

1/9 

41-42 

13/4 

J/12 

11/0 

1/10 

42-43 

22 / 11 ' 

2/9 

20/1 

2/11 

43 44 

45/13 

6/10 

30/10 

4/3 

44-45 

45/2 ' 

6/14 

36/14 

2/15 


Thd increase in prices in recent years of rape 
and mustard oils has followed the general rise in 
prices of other edible oils and food-stuffs, and 
has been further influenced by restrictions 
placed op th^. interprovincial movement of seeds. 
The price of first grade oil at Calcutta soared up 
to Rs. 58 per majimd in September ’43, and conse- 


quently for sornotiino the controlled rate was fixed 
at Rs. 47/8. 

The (jhani cake fetches a slightly higher price, 

4 to 0 As. moro por maund than tho expollor variety* 

Bread fruit;, see Artocarpus communis 

BREYNIA Foret. Eupuoubiaueak 

1). E. P., T, 534 ; FI. Br. Ind., V, 329. 

A genus consisting of 25 species of shrubs and 
small trees, of which 6 are represented in India. 
B. patens Bonth. and B. rhamnoides Muell. Arg. 
are medicinal (Kirt. & Basu, III, 2239). Tho wood 
of both is hard and close-grained, that of B . patens 
being white and that of B. rhamnoides , reddish- 
brown (Gamble, 604). The latter is a good hedge 
plant. 

BRIDELIA Willd. Ei/phorbiaoeae 

A genus of trees, shrubs or climbers, comprising 
about 60 spp., distributed from tropical Africa 
and Madagascar, eastward through the Indo- 
Malayan region and southern China to tropical 
Australia and the Pacific Islands. There are about 
18 Indian spp. B. monoica (Lour.) Merril, B. mon- 
tana Willd. and B . retusa are minor timber trees. 

Tho bark of some species is astringent. Accord- 
ing to Talbot (II, 437), the fruits of J B. stipularis 
Blumo yield a black colouring matter. 

B. retusa 8 prong. 

D. E. P., I, 536; FI. Br. Ind., V, 268 ; Bod’d- 
ome, PI. 260. 

Hind.— Ekdania, gondui, khaja ; Beng. Geio ; 

Ma n.—Amna, kanta-kauchi, kutki ; Guj. — Monj - 
Tel .-Bontha-yepi ; Tam. — Mullu-vengai ; Kan. — 
Goje ; Mal.— M ukkayini ; Burm. — Seikchi . 

A moderate-sized, tree, with a straight cylindrical 
bole up to 30' in height and 6 -7' in girth, found 
widely distributed throughout India and Burma. 

Tho wood is moderately heavy (sp. gr., 0 • 75 ; -Ktr- 
dry wt., 47 lb. per c. ft.), drab to olive-brown 
with interlocked grain and medium texture. It 
is somewhat difficult to season and is liable to 
serious defects when drying. It is moderately 
hard and fairly durable. The timber lasts longer 
whon in contact with water. It saws and machines 
well, works to a smooth surface, and is suit- 
able for turnery and carving. It x>resents.a fine 
227 



BRIDELlA Wb WBAtTH of inOia BRISTLES 


mottled appearanco if quartered (Pearson and 
Brown, II, 877). 

It is a second class timber used in constructional 
work for houso-posts, rafters, floor-boards, etc. 
It is also used for making carts and agricultural 
implements. Supplies are available from Bombay, 
Bengal, Bihar and Orissa. During pre-War years 
(1987), the price of this timber in Bengal was 
Rs. 19-31, and in Bihar, Rs. 22-25 per ton in log 
form. In Orissa, it was available at Rs. 19 per ton. 
In Bombay, the price used to fluctuate from 
Rs. 9-35 per ton (Trottor, 1944, 65). 

The bark contains tannin (16 40%, Indian 
For . Lectjl ., No. 72, 1944, 5) and it is used for 
tanning. The fruits are edible and tho loaves 
servo as eattlo-fodder. 

Brinjal, see Solanum melongena 
BRISTLES 

Matthews’ Textile Fibres, 1947, 669 ; Dtp. Comm ., 
U.8.A . , For . Comm. Weekly , 1943, 11, No 12, 2 ; PL 
XXVII, 3. 

Bristles arc tho stiff, wiry hairs of some mammals 
especially pigs, hogs and wild boars, used for 
making Various types of brushes. Thoy are gene- 
rally obtained from the back and neck, those 
growing on the flanks and belly being too short. 
Bristles, like animal hair, consist of three layers : 
the medulla or the central core, surrounded 
by tho cortex and the epidermis. The medulla 
contains pigments and is not so prominent as in 
hair ; the cortex, consisting of tightly packed elong- 
ated cells, imparts hardness to the bristle ; tho epi- 
dermis is made up of microscopic scales having fine 
serrated edges. 

Pig bristles are coarse and stiff, and taper from 
base to tip, and have * splits * or * flagged tips * 
which make them eminently suitable for paint and 
varnish work, owing to their paint-holding charact- 
eristics. The taper gives the brush its pliability. 

Until the early part of the present century the 
bulk of world supply of pig bristles used to come 
from Russia, including Siberia and Poland, and the 
remainder mostly from China. Owing to decline in 
Russian supply, China now holds tho loading posi- 
tion. During *36-39, China exported nearly 9 
million lb. a year and during *46, 10‘5 million lb. 


The yield and quality of bristles depond on the 
breed of pigs, tho looality and climate. A cool 
climate is very favourable for the production of 
bristles, while better feeding and housing of animals 
have an adverse effect on their growth. The best 
bristles are obtained from semi-wild pigs or boars. 
Siberian pigs are stated to yield long bristles, coar- 
ser in texture than Chinese bristles. Indian bristles 
are also wcllknown for their coarseness and stiff- 
ness. Bristles are plucked from living animals, 
once or twice a year. They are also pulled out from 
dead or slaughtered animals. Sometimes short 
hairs left in the carcass arc also shaved and collec- 
ted. In the U.P., about an ounce of bristles 
is obtained from a pig. 

Bristles from living animals are suporior to 
those obtained from carcasses, tho latter being 
deficient in lusture and resilience. However, no dis- 
tinction is made for use in brushware, or for export. 

Indian bristles are stout and strong, but not so 
* lively * as those from other countries. They have a 
longer ‘flag* (30-50% of total length) which has to 
be trimmed off before use. This decreases their 
value. They taper prominently and have a 
characteristic orange to reddish tinge at the flag. 
Sometimes this is so pronounced that they are 
called ‘O.B.* (orange bristle) and fetch a slightly 
higher price. 

Indian bristles are available in all colours : white, 
black or grey. Grey is tho predominating colour and 
is often subdivided into dark and light. The 
whites are difficult to obtain and are available 
mainly in western U.P. and the Punjab. The blacks 
are less in evidence. The grey varieties are obtain- 
able in two qualities : extra stiff and stiff. Tho 
former is obtained from semi-wild pigs in distant 
villages, and the latter, from domesticated pigs in 
tho neighbourhood of cities and larger villages. 

The length of a bristle is an important factor ; 
the longer tho bristle the more valuable it is. In 
any particular quality, thickness increases with len- 
gth, and hence longer bristles are stiffer. Due to 
warmer climate, Indian pigs do not grow very long 
bristles. They Vary in length from 2£*-6f*, and 
occasionally longer. 

Indian bristles are mostly obtained from domes- 
tic or semi-wild pigs in the U.P., C.P. f and Punjab. 
Some bristles are also collected from wild boars in 
the Punjab, the C.P. and Bhopal. A superior type of 
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bristle known as the ‘Darjeeling* bristle is obtained 
from the boar frequenting the foothills of the Him- 
alayan mountains. These are black bristlos similar 
to the Chinese variety, but have slightly more ‘Hag*. 
For these Darjooling is the central markot. 

Raw bristlos are ‘dressed* bofore use. They 
are washed and sorted according to length and 
colour, and cleaned and tied into bundles. Then 
they are soaked for a few hours in warm water 
containing soda ash, scoured with soap, thoroughly 
rinsed with cold water, and dried. The driod bris- 
tles are collected again and tied into bundles. The 
butt ends and flag ends should not get mixed at 
any stage, sinoo their separation is difficult. 

The dried bristles are finally graded into stan- 
dard lengths by ‘dragging*. 10-20 oz. of bristlos are 
tied with a strap keeping all butt ends down on a 
small wooden platform. The longest bristlos are 
first pulled out by hand, then the next smaller 
ones, and so on. Tho separate sizes are tied into 
bundles of about 4 oz., and finally the flag onds 
aro trimmed off. One person can ‘drag’ 10-12 lb. 
of bristles in 6-8 hours. When dragging is not 
properly carried out, ‘taper dressed* bristles aro 
obtained which fetch a lower price. Those have to bo 
ro-dragged, ‘solid dressed* and sorted into bristlos 
of uniform length and size. In Europe and U.S.A., 
machinos aro used for ‘dragging*. 

Cawnporo is the biggest dressing centre. Tho 
others aro Jubbulporo, Allahabad and Borhaj 
Bazaar (Gorakhpur dist.), etc. 

Bristles are sold usually in 5 grades, e.g., lily, 
white, yellow, grey and black. Ukraine provides 


the best lily and whito grados. The standard grad- 
es recognised by tho London markot and adopted 
in Tndia, arc: 2" and 2j* (‘shorts’), 2i/3* ; 3/3£* ; 

and 6}"/ up. ‘ Riflings/ are the shortest lengths 
obtained after combing and shaking out bristles 
in bulk before they are dragged. These have 
butts and flags mixed together. 


For (5ertain brushes sterilisation of bristles is 
essential in order to destroy anthrax spores and 
bacteria. Messrs. Brushwares Ltd., Cawnporo, 
sterilise bristles by treating them with steam in an 
autoclave for about ll hours (25 40 lb. pressure). 
Tho disinfected wet bristlos are then dried in ovens, 
when they regain their stiffness. Tooth-brush 
manufacturers for tho army in India sterilise bristl- 
os by soaking them in dil. acids (sulphuric and 
hydrochloric), and washing and fumigating them 
with sulphur dioxide. Brushes made with these 
bristles aro finally washed with a solution of hydro- 
gen peroxide. This process also bleachos the bristles. 
Bristles are required to be sterilised immediately 
bofore use, and therefore when intended for export 
they are not sterilised. 

Grey and black bristles aro sometimos adulter- 
ated with horsehair or vegetable fibre. A brush- 
maker tests adulteration with horsehair by rolling 
the bristle between the thumb and the forefinger ; a 
genuine bristle will slowly roll out of tho fingers at 
the flag end. 

Indian bristles aro shipped to London in casos of 
100 lb. net from Bombay, Karachi and Calcutta. 


PRICES OF INDIAN BRISTLES 


Grados 

Shorts 


2J/3* to 

HM" 

4J'/up 



Dark 

Whito 

Dark 

Whito 

Dark 

White 

OAWNPORE TRICES IN KS. PER LB. 







Controlled rato in 1940 

3/8 

n.a, 

0/4 to 14/8 

n.a. 

16/- to 25/- 

n.n. 

Juno, 1947 

1/4 

1/5 

3/8 to 9/3 

3/11 to 10/14 

10/13 to 18/6 

13/5 to 31/15 

LONDON PRICES IN SHILLINGS PER LB. 






Juno, 1039 

2/- 

3/3 

(1/0 to 13/- 

0 /- to 12/0 

13/0 to 24/. 

13/0 to 64/. 

Controlled rates during the 
War. . 

7 /• 

V- 

12/2 to 27/8 

10/. to 36/8 

30/5 to 47/0 

40/6 to 02/11 

May, 1047 

2/. 

2/0 

12/- to 24/0 

12/9 to25/6 

33/0 to 180/. 

37/* to 147/0 
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Tho consignments aro sold by public auction during 
March, Juno, September and December. During the 
War (’30-45) they were in great dematid mainly for 
tho Army and exports were controlled by tho 
Government. 


AVERAliE ANNUAL EXPORT OF INDIAN BRISTLES 


Quinquennium ending ’38-39 
.. ’43-44 

Ln ’44-45 

’45-4(5 


Cwt. Kb. 

5,030 20,65,000 

4,010 29,17,000 

2,370 31,93,000 

3,740 61,81,000 


U.K. was the principal buyer (79' 46%) during 
*38-39, and since 1942 considerable amount is also 
going to the U.S.A. 

Small quantities of Chinoso bristles are impor- 
ted into India, especially a fine soft black bristle 
with a small flag, which is eminently suited for fiat 
Varnish and shaving brushes. 

There was a rapid incroase in the prices of bristlo 
after 1939, and prices were controlled both in India 
and in England. The controlled rato in India, for 
white bristle was 25% higher than for dark bristles. 
The prices of all varieties of bristles wore further 
increased by another 25% in Feb. *42. The control- 
led rates in London showed little variation till the 
end of *46 when tho prices of some grades went 
down, owing to accumulation of large stocks. In re- 
cent auctions, sizes 4 and above fotched pheno- 
menal prices owing to a heavy demand from a star- 
ved market. 

Bioeooli, see Brassica oleracea var. botrytis 


BROMELIA Linn. Bromeliackae 

D. E. P., I, 537. 

A gonus, composed of 12 species of herbs found 
in tropical America and the West Indies. Thoy 
resemble the pine-apple (. Ananas comosus) plant. 
B. magdalenae C. H. Wright of South America is 
the source of Pita fibre which is used for fine 
twine, linos, cordage, etc. B. pinguin Linn. etc. has 
been introduced into Ceylon and is now common 
in bodges near Negombo (Macmillan, 408). Its 
fibre, Pinguin, is inferior to ‘Pita*. 

BROMUS Linn. Graminkae 

D. E. P. f I, 537 ; FI. Br. Ind., VII, 357. 

A genus, consisting of 100 species of grasses, 
(commonly known as brome grass ) confined to 


the mountains of tropical and temperate regions. 
In India, nearly 10 species are found on the 
Himalayas and other mountains. Of theso B. asper 
Murray, B. inermis Loyss., and B. cafharticus Vahl. 
(syn. B. unioloides H.B. & K.) are good fodder 
grasses. B. calharlicus, a native of South America, 
has been introduced into India, and inis now run 
wild no.ar Darjooling and the Nilgiris. It is fairly 
drought -resistant, and is valued as a good winter 
grass in tho U.S.A. 

B. catharlicus has boon reported to act as a pur- 
gative. Tho grains of B. mollis Linn., another 
species found in Tndia, are fatal to poultry, and 
cause giddiness in man and cattle (Caius, J . Bombay 
nat. Hist, tioc., 1930, 38 , 551). 

BROUSSONETIA L’Herit. Mokaceae 

A genus of 3 species of trees or large shrubs 
native to east. Asia. B. papyrifera has boon in- 
troduced into India. 

B. papyrifera Vent. The Paper-mulberry 

D. E. P., 1, 538 ; FI. Br. Ind., V, 490 ; Pi. 
XXXU, 4. 

Burm. — Malaing , thale. 

This medium-sized tree is very common in China 
and Japan, where it is cultivated on the edges of 
fields. It is also found in Siam and on the hills of 
uppor Burma. It was introduced into India near 
Dehra Dun, and has spread to the surround- 
ing country. According to Troup (TIT, 891) it has 
become established in some of the irrigated parts 
of the Punjab, where it has spread from seeds and 
root-suckers. The trees prefer a cool climate, and 
thrive best on moist soils. 

Tho Polynesians used to prepare Tapa cloth 
from the bark of this tree. Tho bast fibres of 
the plant aro soft, lustrous, and very strong. 
They have long . been . used in China and 
Japan for making writing-paj>or, paper lanterns 
and umbrellas. In tho Shan States the manufacture 
of rough paper from this plant is a cottage indus- 
try (Rodger, 82), but the trees are too scattered 
to permit large-scale exploitation. For obtain- 
ing paper -pulp, the bast is pounded with waiter and 
boiled with half its weight of lime. Tho pulp is 
spread thinly over coarse muslin and allowed to 
dry to form the paper.’ When glazed black, it 
can be used like slates , for writing. After oiling 
it can also be used for umbrella covers. 

230 : 
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BRTJCEA J, F. Mill, Simaroubaceae 

A genus of six species of trees aiul shrubs distri- 
buted in the Old World tropics. Two are found 
in India. B. antidy sente. rim Lam. of tropical 
Africa is credited with antiperiodic and antidysen- 
teric properties. B. amarwsima occurring in Malaya 
and India is reported to possess similar properties. 

B. amarissima (Lour.) Mcrril Syn. B, sumat - 
rana Roxb. 

FI. Br. Ind., I, 521 ; Kirt. & Basu, PI. 200. 

A somewhat foetid, evergreen shrub up to 6' 
high, found in ‘Assam, Burma and Ceylon. Tho 
fruits are small drupes. 

The Malays and Javanese use the leaves as a 
remedy for skin diseases. Mixed with unslaked 
lime they euro mange in animals. In Java, a de- 
coction of roots is employed for fevers (Burkill, 
I, 372). Tho fruits are reputed to be a valuable 
remedy for tropical dysentery (Kraemor, 432). 

The seeds contain 20% of fatty oil, two now 
bitter principles, small cpiantity of an ester, 
probably of butyric acid, and a compound of tho 
formula, CL 0 H ;]4 O, m.p., 130-133°, but no alka- 

loids. The bark yields a small quantity of groonish- 
yellow volatile oil of unpleasant odour and tho 
proportion of bitter principles is less than in the 
fruits (Wehmer, II, 042). According to Henry and 
Brown (ex Chopra, 350) tho bitter principles 
have no action on free-living protozoa. 

BRUGUIERA Lam. Rhizophoraceae 

A genus of mangrove trees or shrubs, comprising 
some 6 palootropieal species, found from East 
Africa to the Pacific. Four sjKicies aro met with 
in India, of which B. conjugate is a timber tree. 

B. conjugata (Linn.) Merril Syn. B. gymnorhiza 
Lam. 

D. E. P., I, 541 ; FL Br. Inch, II, 437; Brown, 
I, PI. 18. 

Beno. -Kankra ; Tel.- Thnddaponna ; Tam. — 
Sigapukokandam ; Burma— Byu-u-taUm* 


B. conjugate is a valuable tanniferous mangrove, 
and its bark may be utilised for tho. preparation of 
tannin extract. The avorago tannin content of 
Java hark has been found to bo 28*5-32*2% 
(Burkill, I, 373).’ However, the proportion of 
tannin varies according to tho source of tho hark 
and tho manner of its preparation. Pilgrim ( Indian 
For. Bee., 1923-24,10, 231) gives the following 
analysis of tho various parts of tho tree from 
Burma : 

Moisture tannin S«»l. Colour 

non -tans 


Leaves 

18-3 

13*5 

21*5 

H 1 2 * 3 ; V 47 * 0 

Outer cortex 
(small trees) 

14*<> 

•» 

3*4 

K 25*3 ; Y fill ft 

Out or c*Ort< x 
(la»go trees) 

14-2 

10*8 

3-1 

R 23-0 ; Y fil *4 

Twig bark 

13-1 

14*8 

14*8 

H 17*0 : V 45 1 

Bole ba:k, inner 
portion (small 
tr< os) 

1ft* 2 

31*7 

Ift *8 

H 111*5 ; Y 511 

do. 

(large trees) 

12-5 

42*3 

13 2 

H 13 *o : Y 50 o 


On account of tho high percentage of non-tannins , 
tho leaves are not suited to tho manufacture of 
extract, but may bo used directly in tanning. 
In small scale experiments they have been found 
to yield a soft, supple, fawn-coloured leather. The 
air-dried bark from smaller trees (3' girth) yields 
46% of a solid extract (moisturo, 5%) containing 
approx. 62% of tannin. Bark from larger trees (4 6' 
girth) yields 53% of solid extract containing 72% 
of tannin (Pilgrim, loc. cit.). Mature bark shows 
less colour in proportion to tannin. According to 
Pilgrim, in the manufacture of oxtract, there is no 
advantage in separating tho bark from tho cortex. 

Tho tannin is of the catechol class. Tho leather 
produced by direct tanning is of a reddish or orange 
buff colour, fairly stout, and suitable for sole 
loather. After tanning, treatment with llopea 
odor ate leaves, results in a supple leather of lighter 
colour (pale pink). 


A moderate-sized evergreen tree reaching 120', Tho wood is dull-red or reddish-brown,* heavy 
found in the coastal forests of Sundarbans, (air-dry wt., 61 lb. per c.ft.), straight-grained, even 
-Wostorn India, Burma, Ceylon and the Andamans, and fine-toxturod. It is durable j strong, tough 
The bark has many largo, brown, corky pustules, and extremely hard, and is difficult to saw, and 
and is almost black, work. It is a refractory timbor, difficult to season, 
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and is liablo to develop long straight end-splits and 
surface cracks. 

The wood is used in house construction for posts, 
beams, door-frames and planks. It is also used as 
firewood (cal. val. of moisture-fros sap wood, 
5,169 cals. ; and of heartwood, 5,079 cals. — Krishna 
and Ramaswamy, Indian For. Bull , New Bevies, 
No. 79, 1932, 12). 

B. cylindrica Wight & Arn. Syn. B, caryophylloides 
Blume 

FI. Br. Ind., II, 438; Brown, loc . cit.y PI. 21, 

Tam. — Kakandan. 

A small tree found in the tidal forests of Malabar 
and South Arcot, Burma, but rarely in Ceylon. It 
extends to the Malay Peninsula and Archipelago. 

The wood is reddish, heavy, hard and closo- 
grained. It is used for firewood and timber. 

The bark is dark brown and contains, 15-19% 
of tannin, and 18-20% of non-tans. (Pilgrim, loc . 
cit., 235). It is suitable for local uso in sole- 
leather tannago. It gives a supple, light brownish- 
red leather. The colour may perhaps be reduced by 
treatment with Hoped odor at a leaves. The dried 
loaves contain only 4*6% of tannin. 

B. parviflora Wight & Arn. 

FI. Br. Ind., II, 438 ; Brown, loc . cit ., PI. 23. 
Tel. — Vurada . 

A small tree, attaining a height of 70 y , found in 
the tidal forests of Burma and the Andamans. Tt 
extends to the Malay Peninsula and Archipelago. 

The leaves contain 12% of tannin, and are 
suitablo for light loathers. The twig-bark contains 
9*6% of tannin, while bole bark has only 5*5% 
(Pilgrim, loc. cit. 7 236 & 262). 

The timber is usually dull-yellow or brownish- 
yellow. It yields poles for fishing stakes and 
fish traps, and furnishes firewood of inferior quality 
(Burkill, I, 374). 

B. sexangulaPoir. Syn. B. eriopetala Wight & Arn. 
1*1. Br. Ind., II, 438 ; Brown, loc. cit. f Pis, 19 & 20. 

This tree sometimes attains a height of 100' 
and is found in Malabar and Travancoro, and 
extends to New Caledonia, 

The timber is similar to that of B . conjugate. 

It is used for polos and firewood, and in Java, for 
house building. 


The bark is almost black and contains 27-2% 
of tannin (Wehmor, II, 821). 

BRUNELLA Linn, Labiatae 

D. E. P., I, 542 : FI. Br. Ind., IV, 670. 

A genus, consisting of 5 species of herbs, more or 
less cosmopolitan in distribution. B. vulgaris 
Linn, occurring on the Himalayas and on the hills 
of south India is considered to have expectorant 
and antispasmodic properties. The leaves are 
used in piles as an oxtornal application (Kirt. & 
Basu, III, 2007). 

BRUNFELSIA Linn. Solanaceatc 

Bailey, 1937, I, 581. 

The genus Brunfehia includes about 25 spp. of 
shrubs, indigenous to tropical America and the 
West Indies. Several of them, B. americuna Linn,, 
B. panel flora Bontli., B. hopeana Bonth. and B. 
uiolacea Lodd. are ornamental plants. Tn some 
of them flowers change colour as they grow old. 

The drug Manaca consists of the dried roots of 
B. hopeana , a native of Brazil and the West Indies. 
They contain tho toxic alkaloid, manacino 
(Welnnor, II, 1118). Tho drug is considorod 
to be diuretic, alterative and antirheumatic 
(Wren, 224). 

Brussels sprouts, see Brassica oleracea var. 
gemmifera. 

BRYONOPSIS Arn. Cucurbitaceak 

A genus composed of 2 species of scandant herbs, 
one occurring in the warmer parts of Africa, Asia 
and Australia, the other in Norfolk Island. B. 
laciniosa (Linn.) Naud. (syn. Bryonia laciniosa 
Linn.), found throughout India, is a bitter tonic 
and a mild febrifugo (Kanny Lall Dey, 52). Its 
leavos are sometimes boiled and oaten (Duthie, I, 
381). 

BRYOPHYLLUM Salisb. Crassulaoeae 

4 Am all genus of 20 species of succulent herbs, 
indigenous to Africa, but B. pinnatum has spread 
to all tropical countries. Bryophylhm is merged by 
some authors in the genus Kalanchoe, 
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B. pixmatam (Lam.) Kurz Syn. B. calycinum Salisb. 

D. E. P., 1, 543 ; FL Br. Ind., II, 413 ; PI. 
XXXV, 2. 

Pers. & Hind. — Zakhm-haiyat ; Beng. — Kop- 
Pata ; Guj. — Qhayamari ; Tel. — Sima-jamudu. 

A perennial herb, with thick fleshy leaves. It 
is now naturalised throughout the hot and moist 
parts of India and Ceylon, and is particularly com- 
mon in Bengal. Tho plants spread by vegetative 
propagation, and new plants arise from the crenula- 
tions of any leaf that comes into contact with 
soil. 

Tho leaves have been found to contain malic, 
isocitric and citric acids (Pucher, Chem. Abstr ., 
1943, 37, 1152 ; vide, also Wehmer, I, 422 ; and 
Chopra, Ghosh and Dutt, Indian J . mcdftjRe,?., 1934, 
22, 208). 

Slightly toasted leaves are a very good 
application for wounds, bruises, boils, and bites 
of venomous insects. Beneficial effects follow 
their application to contused wounds, swelling and 
discoloration are prevented, and the union of the 
cut parts takes place rapidly (Kirt. & Basu, II, 
999). In tho form of poultice and powdor they 
are used for sloughing ulcers (Chopra et al.> loc. cit.). 

The leaves reduced to a paste and applied daily 
to wounds encourage papillation. They have also 
proved beneficial in veterinary cases. 

BUCHANANIA Spreng. Anacardiaceae 

The genus includes 20 species of trees and shrubs, 
0 of which occur in India. It is distributed in tro- 
pical Asia, Australia and the Pacific Islands. 

B. angusti folia and B. lanzan are commercial tim- 
ber trees. Tho barks of B. lanzan and B. arborescens 
Blume contain tannin. The latter is found in the 
Andamans and Tenasserim. Its bark contains 11* 1 
per cent, of tannin (Baens & West, Philip . J . Sci. 9 
1934, 55, 177). 

B. angustifolia Roxb. 

FI. Br. Ind., II, 23. 

Tel. — Pedda sara ; Tam. — Mudamah , kolamavu ; 
MAL.—Malamavu. 

A medium-sized tree, 20' in height and 2-3' in 
girth, occurring in the drier forests at low altitudes, 
chiefly in the Deccan Peninsula. 

The nuts from the fruits are edible and are simi- 
lar to those of B. lanzan . 


The wood is white or sometimes with a faint 
yellowish or roseate cast, turning greyish- brown. It 
is rather lustrous when freshly exposed, but turns 
dull afterwards. It is light (sp. gr., approx. 0*59 ; 
air-dry wt., 38 lb. per o. ft.), and closely resembles 
the wood of B. lanzan. It is easy to season, but is 
much subject to grey-black stain (fungal), due to its 
unusually high starch content. Therefore it should 
be converted and air-seasoned promptly. It is mode- 
rately hard and strong, but not durable, and is lia- 
ble to insect attacks. It is easy to saw and work, 
and finishes to a fairly smooth surface. It is, how- 
ever, not much used. In Cuddapah, it is used for 
construction of temporary sheds, yokes, and some- 
times for planking (Pearson and Brown, I, 328). 

B. lanzan Spreng. Syn. B. latifolia Roxb. 

D.E.P., I, 544 ; C.P., 188 ; FI. Br. Ind., II, 23 ; 
Beddome, PI. 165. 

Hind. — Piyar , charoli , chironji ; Beng. — Pival, 
chironji ; Mar. & Guj. — Charoli ; Tel. — Sara ; 
Kan. — Nur/cal. 

A medium-sized tree, attaining a height of 50' 
and a girth of 4', leafless only for a very short time. 
The dark grey bark is thick and is divided into 
small rectangular plates, resembling crocodile-hide 
Tho fruit is a black single-seeded drupe, in 
diameter. 

The tree is found in dry deciduous forests 
throughout India and Burma ; in north-western 
India from the Sutlej to Nepal ascending to 3,000'. 
Within its natural habitat it is a useful tree for 
covering dry hill sides. 

The leaves have boon reported to be used for 
fodder in Bombay and in the Punjab, and the bark 
and the fruits to furnish a natural varnish. The 
fruit is eaten by the hill tribes of central India. 

The kernels arc eaten raw or roasted and form a 
substitute for almonds, and are much used in the 
manufacture of sweetmeats. They contain : oil, 
51 • 8 ; starch, 12* 1 ; protein, 21*0 ; and sugars, 5% 
(J. B. Soc. Arts., 1915- 16, 64, 788). 

The light yellow oil is sweet and has a mild plea- 
sant aroma. It is reported to be used as a substi- 
tute for olive oil and almond oil. It has the follow- 
ing constants : sp. gr./30°, 0* 9257 ; n/40°, 1*40; sap. 
val., 193-2 ; iod. val., 04*4 ; acid val., 31 (God- 
bole, Gunde and Srivastava, J . Indian chem . So* u 
1941, 18, 557). 



buohanakia tHJfi WEALTH OF INDIA BUDDLEtA 


A pellucid guin, resembling Bassora gum, ex- 
udes from w r ounds on stems. It is considered 
efficacious in diarrhoea (Kanny Lall Dey, 53). 

The bark contains 13 *4 per cent, of tannins and 
9 ’4 per cent, of non-tannins (J Bull, imp . Inst.y 
Lond. t 1925,23, 101). It yields dark reddish-brown 
leather of somewhat stiff and harsh texture. 

The wood is light grey to greyish-brown, some- 
times with a faint yellowish tinge, and in large trees 
there is a small amount of dark-brown henrtwood 
The timber is frequently discoloured by a greyish- 
black fungal stain. It is rather rough, very light 
(air-dry wt., 29 lb. per e. ft.), even and straight- 
grained, and coarse-textured. It is featured anato- 
mically by faintly defined growth rings, large pores 
with abundant paratracheal parenchyma and mark- 
edly heterogenous wood rays, horizontal gum canals 
in fusiform rays, and copious starch deposits 
(Pearson and Brown, I, 320). 

It presents no difficulties in seasoning, but being 
extremely prone to rapid fungal attack, it should be 
converted soon after felling. It is moderately strong 
in spite of its light weight, and fairly durable if kept 
dry and away from white ants. It is easy to saw and 
works to a moderate finish. It lias been used locally 
for boxes, bedsteads, yokes, posts, doors and cheap 
furniture (Pearson and Brown loc. cit.). It has been 
reported to be suitable for match manufacture 
(Ramaswami, 5). 

The price of this wood is not high. In 1937, 
Bombay quoted Rs. 25-35, and Orissa Rs. 19, per 
ton (Trotter, 1944, 08). 

BUCKLANDIA R. Br. Hamamelidaceae 

A monotypic genus which yields a valuable timber. 

B« populnea R. Br. 

D. E. P., I, 545 ; Fl. Br. Ind., II, 429. 

Beng.— Pipli ; Nepal— Pipit ; Khasia -Ding- 
dah ; Trade— P ipli. 

A tall, evergreen, handsome tree, with a rough, 
brown bark. ■ It often attains a height of up to 40' 
and a girth of 5'. 

It is met with in the Eastern Himalayas, Khasia 
Hills, Manipur, the hills of Martaban, and extends 
eastwards to South China, Malay Peninsula, Suma- 
tra and Java. It is usually found at altitudes 
between 4,000-0,600', where rainfall is about 
.120-100 inches. 


B. populnea is one of the most valuable trees of 
Darjeeling Hills (Gamble, 331). It is very useful 
for afforestation and for the protection of hill 
slopes liable to landslips, and has been extensively 
adopted by tho Indian Forest and Cinchona depart- 
ments for replanting upon bared areas. Plants aro 
raised from seedlings and transplanted when 5 
years old, and above 3' in height. 

Tho bark contains: tannin, 11; and non-tans, 
10 per cent. (Fraymouth and Pilgrim, ex Indian 
For . Leafl., No. 72, 1944, 0). 

The wood is light reddish-brown to brown or 
greyish -brown, smooth, moderately heavy (air-dry 
wt., 40 lb. per c. ft.), shallowly interlockcd-grainod 
and fine-textured . The timber is moderately strong, 
elastic and hard. It is not difficult to season, though 
liable to end-splitting, if left in the log. It should 
be converted when green and not allowed to season 
too rapidly. It is very durable under cover and 
fairly durable in exposed situations. It is easy to 
work, finishes to an exceptionally smooth surface 
and can take a high polish (Pearson and Brown, I, 
480). 

It is much used for planking, beams, door and 
window frames, and general carpentry. It is also 
used for tea chests. It should make good stained 
furniture (Pearson and Brown, loc. cil.). It has 
been found suitable for manufacture of plywood 
(Trotter, 1944, 219). 

Buck-thorn, soo Rhamnus persicus 

Buck-wheat, see Fagopyrum esculentum 

BUDDLEIA Linn. Loganiaceae 

D. E. 1\, I, 540 ; Fl. Br. Ind., TV, 81. 

A genus of approximately 90 species of herbs, 
shrubs, and small trees, distributed in tropical and 
subtropical Asia, Africa, and America. 

B. asialica Lour., B . colvillei Hook. f. & Thoms., 
B. globosa Hope, B. lindleyana Fort, and B. madaga - 
9cariensi8 Lam. are ornamental garden plants. B. 
asiatica is used in the Philippines for skin com- 
plaints and as an abortifacient (Burkill, I, 379). Its 
root, dried and powdered, is reported to be used by 
the local people in Darjeeling in the preparation of 
a fermented liquor ( Indian med . Qaz. t 1932, 
67 , 551). 

Buffaloe, see Cattle 
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Building stones and clays are amongst the com- 
monest mineral substances used by man. Stones 
have been used from prehistoric; times to serve the 
needs of art and architecture, for building palaces, 
monuments, memorials, forts, bridges, etc., in somo 
of which, decorative effect is achieved by employ- 
ing polished, carved and inlaid stones. The stage of 
civilisation and cultural advancement of a coun- 
try during any period can bo gauged by the style 
and beauty of architecture of that age. The 
cxisteneo of a great variety of useful stones has in 
no small measure contributed to the magnificent 
achievements of India in the field of architecture. 

GENERAL CHARACTERS OF BUTLDlNG STONES 

For small-scale buildings, it is perhaps not neces- 
sary to bestow much attention on the selection of 
stone. But considerable care must be exercised 
in the choice of suitable stones for the construction 
of large structures, which are designed to last for 
many years and to withstand great stresses. The 
characters, which need study are hardness, 
toughness, porosity, strength and durability. 

The strength or ‘crushing strength* of a rock is 
its resistance to crushing underload. This depends 
on the essential nature of the rook, but is affected 
by the freshness of minerals, degree of saturation 
by water, presence of fine joints and cracks, etc. 
Prepared cubes of the specimens are tested for 
crushing strength. Cracks begin to appear at about 
half the ultimate strength, the latter being the 
load under which complete failure occurs. 

In the case of rocks used as slabs or beams, tests 
are made to determine the ‘ transverse strength* 
on pieces loaded in the middle. Gneissic rocks and 
laminated rocks like slates show a high transverse 
strength, when pressure is applied perpendicular to 
the plane of banding or cleavage. They are less 
-strong in a direction parallel to the banding or 
cleavage. 

In actual practice, the stresses encountered 
scarcely exceed a tenth of the ultimate strength 
determined in the laboratory, so that a large 
margin of safety is left. For most purposes, a 
crushing strength of over 400-500 tons per sq. foot 
should be considered satisfactory. 

Numerous varieties of rocks are used for build- 
ing purposes. These may be classified according 


to their origin into : (1) igneous rocks , which have 
crystallised out from a molten condition, (2) sedu 
mentary rocks, formed by the deposition of detrital 
matter in water, or by the precipitation of dissolved 
substances, or by the accumulation of the remains 
of organisms, and (3) metarnorphic rocks, consisting 
of rocks transformed into new types by the effects 
of pressure, temperature and magmatic solutions. 

Igneous rocks : Granites are igneous rocks com- 
posed of quartz, alkali felspar, mica and a few 
minor minerals. They are the most common pluto* 
nie igneous rocks, exposed on the surface. The 
texture is granitoid (granular) but grain size may 
vary from fine to coarse ; and porpliyritic crys- 
tals of felspar may also be present. The colour 
depends on those of felspar and ferromagnesian 
minerals present, and may vary from white to light 
grey, bluish-grey or pink. 

The specific gravity is about 2*65-2* 7 (160- 
165 lb. per c. ft.), while the crushing strength 
ranges from 800-1,200 tons per sq. ft. The 
medium-grained varieties are stronger than coarse 
or fine-grained varieties. 

Granites are liable to crack and spall off, when 
heated strongly and suddenly quenched in water. 
This maybe due partly to unequal expansion of 
quartz and felsj>ar, and partly to expansion of 
gaseous inclusions that may be present in quartz. 

Large blocks of granite can generally be obtain- 
ed from the quarries. Boulders of large dimen- 
sions are a common feature of areas occupied by 
granite and granite-gneiss. Because of this, granite 
is perhaps the most popular building stone used 
in massive structures like forts, bridge piers, 
dains, and protective walls. 

Syenites and Diorites may or may not contain 
quartz but have a high proportion of felspar and 
some hornblende. Specific gravity varies from 
about 2*7 in syenites (170 lb. per c. ft.) to 2*85 in 
diorites (180 lb. c. ft.), and crushing strength 
from 800-1,400 tons per sq. ft. Ordinary syenites 
and diorites are quite durable, but nepheline sye- 
nites are liable to weather easily. 

Gabbros consist of basic felspar and pyroxene, 
with or without olivine. They are dark-coloured, 
but take good polish. Siiccific gravity is about 3*0 
(i ca . 185 lb. per c. ft.), and crushing strength, solne- 
what inferior to that of granite. 
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Ultrabastc rooks (SiO a . <45%) including the 
dunites, peridot ilea, pyroxenites, etc. arc not 
common and occur only as small aiid unimportant 
bodies. They are comparatively easily weathered 
and may be found altered to serpentine, talc or 
chlorite. Their specific gravity varies from to 3*0- 
3*3 (185 '200 lb. per c. ft.). Some varieties are 
occasionally used for decorative purposes. 

Hyfabyssal (dyke) and volcanic (dyke and vol- 
canic) rocks : The finer grained representatives 
of plutonic types comprise rhyolites and porphyry 
(acid, ~Si0 2 , 55-70%), trachyte and andesite 
(intermediate, — Si0 2 ,< 55-70%), dolorite and 

basalt (basic, — Si0 2 , <45-55%). Basic types are 
the most common and are widely used. Dolerites 
and basalts are hard and tough rocks of dark 
colour (sp. gr. } ca. 3-0; wt., 185 lb. per c. 
ft.), and crushing strength equalling that of good 
granite. They are not obtainable in largo sizes 
because jointing is closer than in granite. But 
they arc excellent stones for general construction 
and for road making. 

Sedimentary rocks : Sandstones (PI. XXXVII, 1) 
consist of sand, cemented by silica, iron, lime, etc. 
The degree of compaction, and the strength of 
the cementing medium determine the strength of 
the stone. Their specific gravity varies from 2*65 
in highly siliceous stones to 2*95 in those con- 
taining ferruginous matter. Medium-grained, hard, 
compact sandstone has a crushing strength of 600 
tons per sq. ft. but quartzitic stones arc even 
stronger. 

The colour of sandstones depends on the cement- 
ing material : ferruginous sandstones are red to 
brown ; argillaceous, earthy to buff ; siliceous, 
generally white ; carbonaceous, black. Ferru- 
ginous sandstones of yellow or greenish tint may 
change colour on exposure, because of oxidation. 
Siliceous cement generally makes the stones strong 
but difficult to work, while argillaceous cement 
tends to make them weak. Calcareous cement is 
liable to chemical attack. 

The porosity of sandstone varies much, from loss 
than 1% to as much as 15 per cent. Well-cementod 
sandstones with angular and graded grains arc vory 
compact and strong. Those with high porosity 
arc not suitable for building purposes. 

Sandstones may yield large blocks which are 
easily dressed into small rectangular pieces, or 


comparatively thin flags. The type of material will 
depend on the spacing of bedding planes and of 
joints. 

Sttalks : When muds and clays are compacted, 
they become shales which may still contain 3-5% 
pore space. Shales can be split into fairly thin 
slabs, parallel to bedding planes, blit the planes 
are not ns regular as in good slates. Being soft, 
shales are not useful as building stones. 

Limestones (and dolomites) : The different 
type of limestone met with are chalk, lithographic 
stone, oOlitic, nodular, brecciated and organic 
limestones (coral, crinoidal, shell or foraminiferal). 
According to the nature of the development of 
bedding planes, limestones may be massive or 
thin-bedded (PI. XXXVII, 3). 

The physical properties of limestones vary 
greatly. Porosity is small in compact hard 
limestones, and large in soft friable varieties. Fossi- 
liferous limestones are often coarse and porous. 
Hardness depends on compaction and the nature of 
cement ; siliceous limestones are harder than other 
varieties. 

Massive, dense and fine-grained varieties arc 
generally durable, if they do not contain delete- 
rious constituents. The presence of other minerals 
encourages uneven weathering, the chemically 
resistant ones like quartz or silicates, standing 
out prominently among the carbonate grains. 
Cliert veins and nodules and segregations of 
iron oxides are made prominent by .differential 
weathering. They are also disadvantageous for 
planing and polishing the surface. The specific 
gra vity of limestones is about 2*175 ) 170 lb. per 
e.ft.) ; while crushing strength ranges up to 500 
tons per sq. ft. 

Onyx marble is a banded calcareous rock, depo- 
sited from solution in caves and hollows, or by hot 
springs. The material is comparatively rare but 
if available, banded varieties are used as orna- 
mental stones. 

Metamorphic rocks : Gneisses and schists are 
derived from various types of materials, both 
igneous and sedimentary. The common types are 
granitic, hornblendic and garnctiferous gneisses. 
They generally show a banded structure and are as 
strong and durable as granite. Some gneisses 
have good transverse strength and are used for 
beams and posts. 
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Basic igneous rooks like dolerites mid basalts are 
often metamorphosed to a hard, tough rook, 
oalled epidiorite. This material ean be used for 
structural purposes and as road metal. In strength 
and durability it is equal, if not superior, to the 
parent basic rook. 

Schistose rooks are characterised by fine foliation 
or lamination developed by shearing stresses 
during metamorphism. Their minerals are platv 
or micaceous, and lie with their flat faces parallel 
to the plane of schistosity, along which the rocks 
split easily into thin slabs. Quartz-schists, mica- 
ceous quartz-sch ists and hornblende-quartz - 
schists can be used as paving stones, but not the 
softer varieties like mica-, chlorite-, and talc-schist*. 

Slates : The metamorphism or shales by pres- 
sure produces slates, which are characterised by 
the presence of close-sot planes or cleavage*, along 
which they can be easily split into thin sheets. 
Those with good and even cleavage are valued 
most, and are used as roofing slates and school 
slates. The planes of cleavage are related solely to 
the direction of pressure to which the material 
was subjected, and not to the bedding plane. The 
latter are seen as bands and ribbons on the 
cleavage face. 

The usual colours of slates are black, dark -grey, 
greenish-grey and purplish-grey. In some cases, 
colour may change on weathering. Slates are 
of varying degrees of hardness, the harder ones 
being sometimes used for flooring. The transverse 
strength of good hard slates is high. 

Slates containing deleterious minerals (pvrite 
or free coarse calcite) are not durable and should 
not be used for exterior work. Micaceous and olilo- 
ritic slates are generally of good quality. 

Crystalline limestone or marble (PI. 
XXXVII, 4) : Metamorphosed limestones and dolo- 
mites become recrystallised and may show banded 
and breociated structure. A largo variety of colours 
may be seen -white, opales-cent, grey, black, pink, 
red, brown, yellow, green, blue, or a combination of 
these. The colours may appear in bands, patches, 
streaks and smears, contributing a great deal to the 
beauty of the stone. 

The chief mineral is calcite (or dolomite), but 
impure varieties have varying amounts of quartz, 
mica, tremolite, diopsidc or other silicates. Mar- 
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bios with appreciable quantities of such minerals 
weather unevenly in exposed places, because 
silicates are more resistant to weathering than car- 
bonates. 

Impure marbles may appear more bountiful, but 
the most durable variet ios are those which are near- 
ly pure carbonate rocks, with medium grain ard uni- 
form texture. The presence of minerals of varying 
hardness makes the polishing of marble rather 
difficult. 

With increasing quantities of impurities and 
silicate minerals, marbles become onlcipliyros. calc- 
gneisses nnd cnlo-grnmilitcs. Some of the latter 
are practically devoid of carbonates. These rocks 
are not abundant, and may he used to a very limited 
extent as building stones. 

Serpentine marble derived from dolomitie rock 
is composed of serpentine and carbonate. l)e- 
posits of such materials arc worked for ornamental 
stones but, they do not >iold large pieces because of 
irregular jointing. Serpentine marble is generally 
coloured in shades of yellow and green, though red 
and brown colours may also he present, here and 
there. They are not durable in exterior situations. 

Soapstone (PI. XXX VIT, 2) also called talc-schist 
or steatite, is composed largely of talc, together with 
varying quantities of other minerals like aittphihnlcs, 
quartz, iron ore grains, etc. It. is mainly of a light 
grey or greenish colour, hut pink and green varieties 
are also know n. Steatite is fairly resistant to wea- 
ther, but is easily worn out because of its softness. 

Being soft and easy to work, it is used for carv- 
ing ornamental objects and images nnd also for 
making tubs and cisterns, household utensils, labo- 
ratory sinks, acid tanks, table-tops, furnace-lining 
blocks, windows, etc. High quality steatite, of 
uniform texture and froo from deleterious impuri- 
ties, isusod in electrical insulation and for decor- 
ative purposes. 

STONE DECAY AND PRESERVATION 

The weathering and decay of stones depend on se- 
veral factors. These include erosion by w ind, armed 
with sand particles ; expansion and contraction due 
to daily and seasonal tomperature changes, resulting 
in disintegration ; freezing and thawing of the mois- 
ture, contained in pore spaces ; and the chemical 
action of atmospheric gases and water. 
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Homogeneous and uniform -grained stones wea- 
ther evenly. Stones with marked difference in the 
size of component minerals and thin-bedded 
stones are liable to show irregular weather- 
ing. If the matrix and cementing substance are 
different, as in some types of sandstone, the two 
may be attacked at different rates ; this is especially 
true of calcareous sandstones in which the calcareous 
cement is readily dissolved by carbonated water. 
Limestones also generally w'ear irregularly, with a 
pitted surface. Pyrite in a stone is sooner or later 
decomposed into ferric hydroxide and sulphuric 
acid, the former producing a brown stain, and the 
latter giving rise to efflorescence of calcium or 
magnesium sulphate. 

Porous stones should not be used for external 
work, where they are liable to repeated soaking and 
drying. They may also absorb salts from the soil 
which effloresce later and appear behind the 
plaster at or above ground level. The soil salts 
include chlorides, sulphates and nitrates. 

Efflorescences may appear on porous stones. If 
they can be washed off by water without damage, 
this must be tried. Dirty stone may he washed with 
soap, but caustic alkali should not bo used, as it 
may induce chemical action. After washing and 
drying, a preservative may be applied to the stone 
but it must be such as will not have any action on 
it. An ideal preservative should fill the pores of the 
stone, and not merely form a crust or film on the 
surface. The preservative should allow escape of 
moisture from the stone, but should not absorb 
atmospheric moisture. 

Preservatives and coatings which have been 
used aro water-glass, fluosilicate, plaster and paint. 
In some cases, a coat of oil-paint is satisfactory. 

DISTRIBUTION 
(LaTouche, 26-62) 

Andaman Islands : Limestones (of Tertiary 
ago ?) occurring at South Cor byn near Port Blair 
(11° 41' : 92° 43') have been quarried and used in 
that, town. The stone is fine-grained, but veined 
with calcite, which makes it rather liable to break. 

There are some deposits of serpentine near Port 
Blair, capable of being used as ornamental stones. 

Assam: Granites and gneisses are found in the 
northern parts of the Khasiand Jaintia hills, but 
they have not been used to any extent. 


Hie Cherra sandstone (Crctaecous-Eocene) ex- 
posed on the Cherrapunji plateau is a grey to buff 
rock, suitable for building purposes. 

Nummulitio limestones are found on the southern 
scarps of the Assam plateau. They are worked and 
transported to the Surma valley, and to different 
parts of Bengal, for building purposes and for lime- 
burning. Some limestones suitable for ornamental 
purposes occur in Lakhimpur dist. between the 
Dihang river and Brahmakund. 

The slates known in the valleys of the Tuzu and 
Tepo rivers in the Naga hills region are of good 
quality. They are locally used for roofing. 

Baluchistan : This province possesses inexhaus- 
tible reserves of limestones, which aro of various 
ages, from the Jurassic to the Miocene. Some of 
these should be excellent for building purposes. 
Lack of transport facilities and distance to markets 
arc the main obstacles to the development of the 
deposits, though at Quetta, a Cretaceous limestone 
is used to a limited extent. 

Baroda State. (Foote and Shah ) : Granites and 
gneisses, somo of high decorative value, are found 
near Virpur (23°45': 72°51'), Bhulvan (22°13 / : 
73°39'), Bhadrali (22°14' : 73°4r) and other places. 

Basalt is quarried at Amreli (21°36' : 71°16') and 
other places, while felsitcs and acidic traps occur 
at Barda (21°50' : 69°50'), Alech (21°50': 70°0'), 
and Danina gar (21°42 / : 71*35'). They arc suitable 
for general construction. 

A bard, red and white, siliceous breccia which can 
bo split into thick slabs is found at Sandia (22°6' : 
73°44'), while excellent sandstones of different 
colours and texture are quarried at Songir (22°6' : 
73*41'). Flaggy quartzites are available at Achali 
(22°19': 73°41') and other places, while slates of 
fair quality occur at Su raj pur (22°26 # : 73°41'). 

Excellent limestones, some of which are brecciat- 
ed in structure and suitable for ornamental work, 
are found at Sandara (22°4' : 73°39'). The best- 
known marbles of Baroda are those quarried at 
Motipura near Bhulvan. They are green, white and 
pink, but brown and cream coloured varieties also 
occur. Material similar to the Porbandar stone 
(militolite) is also quarried in Baroda territory in 
Kathiawar and used locally. 

Bengal : Quartzites, presumably of Archaean age; 
occur in the Susunia hill (23°24' : 87°3') in Bankurft 
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dist. These were formerly much used in Calcutta 
for paving floors. 

Gneiss io rocks are extensively developed in Dar- 
jeeling and Midnapore dists. Dolomites and slaty 
rocks are found in sub-Himalayan areas (Dating 
and Buxa series), but they are not so much used as 
gneisses. 

Though Siwalik sandstones are largely developed 
in tho Himalayan foot-hills, they are to be carefully 
selected for use as building stones. Tertiary 
(Miocene?) sandstones and laterite are found in 
Midnapore and used locally. The Gondwana (Rani- 
ganj) sandstones of Burdwan dist. are generally not 
of good quality, but find some use locally. 

Bihar : In many dists. south of the Ganges, 
granites and gneisses are available comprising the 
varieties known as Chota Nagpur gneiss, Dome 
gneiss and Singhbhum granite. 

The dolerites, Rajmahal traps, and epidioritcs 
are used extensively as road metal, and to a limited 
extent for building purposes. 

Sandstones of the iron-ore scries and of the Kolhan 
series are worked near Chaibasa and Galudih and 
used locally. Similar rocks are worked also in 
Monghyr and Gaya districts. 

Gondwana sandstones are found in the coalfields 
and in Santa! Parganas, some of the varieties being 
useful for building, and some as grindstones. Vindh- 
yan sandstones (Kaimur sories) of good quality are 
quarried in Shahbad dist. They are creamy to pink 
or light buff, durable, and easily dressed and 
shaped. 

Limestones are found in the Lower Vindhyans of 
tho Sou valley. They are now-a-days used more for 
lime and cement making than for building purposes. 
Some limestones occur in Palamau dist. near Chlcr- 
pat (23°50' : 84°48') on the Maila river and at Bagh- 
mara (23°39' : 86°48') at the western end of the 
ltaniganj coalfield. Tho latter is partly dolomi tie 
and has been used as a flux. A few miles further 
west, crystalline limestones are found at Ha nsa- 
pathar (23°38': 86°43') ; the exposure is over 
2 miles long and about 100' thick. 

. Slates of good quality have been worked in the 
Kharakpur hills near JamaJpur in Monghyr dist. 
and used for floors and ceilings. Some slate is 
also quarried near Bhitar Dari (22°41 / : 8G 0 H') in 
Slhghbhum. 


Amongst the less common stones, suitable for 
ornamental work arc rose quartz in the pegmatites 
of the mica belt, e.g. in the mines near Parsabad 
railway station; epidotc-rock occurring near Dasauri 
(22°f»6 / : 8f)°37 / ), Rugudih (22°f>.r : 85°39'), Jato 
(22°f)f)' : 85°16 # ) and Nckradih (22°54': SA°fiO # ) in 
Ranchi and Singhbhum ; tho banded haematite jas- 
pers of Dhalbhum ; and soapstone in several places 
along tho northern border of Singhbhum, along 
parts of the copper belt and amongst the chromite- 
bearing ultrabasic rocks in Singhbhum. 

Bombay : The most abundant and commonly 
used rocks of this Province are from the Deccan 
Trap format ion, which yields both dolorite-basali 
(dark trap) and trachyte (white trap). The dolerito 
(or basalt) is dark -grey with greenish or brownish 
tinge and generally fine-grained, though porphyritie 
varieties are occasionally found. Because of close 
and irregular jointing, large blocks are unobtain- 
able, but the stone is hard, tough and durable. 

A greyish- whi to t rachytie trap is known to occur 
in the Karia bill (21°14': 73°20 ) and in the Bar- 
daria hill near Undi (21°40' ; 73°23'). A creamy to 
light-yellow trachyte from the same foimation is 
extensively quarried near Bombay (Kurla trap). 
It is a good stone, blit occasionally it contains 
pyrito which gives rise to brown stains on exposure. 
The rock also contains a little ea lei te which is liable 
to form calcium sulphate in combination with sul- 
phur, derived from tho city atmosphere, or from 
adjacent grains of pyrito. Cowasjee (Prof, pap ., 
Indian Evgny., Bcorkie, 1871, Mor. 2, 1, No. 2) has 
given comparative tests on building stones used in 
Bombay while Ha Howes has dealt with stones 
found in the Salsette Island, in Geology of the Is- 
land of Salsette (1922). 

Granitic gneisses of good quality are won from 
near Khanapur (16°38' : 74°34') south of Belgaum. 
Pink and greenish varieties of similar rocks are 
found near Bilgi (10°21 / : 70°41 / ). 

Hornblendic and eliloritic quartz schists, and 
even homatitic schists of tho Dharwar system are 
quarried in Dharwar and Kanara dists. 

Woll-eleavod slates and phyllitcs, found in certain 
parts of the Aravalli system in Jambughoda State 
and .Tlmlod in Panch Mahals are quarried and used 
locally as flooring and roofing materials. Some 
slaty shales won at Sillikeri (16°9 / : 75°35'), Lokapur 
(1G P 10' : 75°26'), and Talikota (16°28 / : 76°22') are 


239 



BUILDING STONES 


THE WEALTH OP INDIA 


BUILDING STONES 


used locally for roofing and building. Those are 
said to bo merely hard shales and not true slates. 
Flagstones of good quality are won at Haligeri 
(19°0' : 75° 32') in Bijapur dist. 

Good massive sandstones of the Bagh beds expos- 
ed along tho valley of the Dove river, and hard 
quartz it ie sandstones of Sakva ( 2 1°5 1 ' : 75°4 1 ' ) are 
employed locally. Excellent yellow and brown 
sandstones are quarried at Aiholi (16°l' : 75°57') in 
Bijapur dist. Sandstones are also worked at Parvat 
(10°2' : 7 5° 51') and Alkopur (10° 28' : 76°0'). Ex- 
cellent freestone is furnished by quarries in Ahmed - 
nagar sandstones (Upper Gondwana) near Alimed- 
nagar in Idar State. Hard gritty sandstones of 
Infratrappean age are quarried at Nathkua 
(22°2f)': 73°35') in Panch Mahals and near Vajiria 
(22°2' : 73 !J 27') in Rewa Kantha. They are used as 
building stones and grindstones. The Nathkua 
material has been extensively used in tho ancient 
city of Chain paner. 

The Kaladgi series near Kaladgi (10° 1 2' : 7 5° 31') 
yields limestones of different colours — pink, purple, 
green, grey and black, whereas the Bhima series 
yields grey, drab, and cream coloured stones near 
Uguni (19°34' : 79 y 32') and other places. Crys- 
talline limestones and marbles are available in 
several places in Idar State. 

Burma : Granites and gneisses are found mostly 
in rather inaccessible areas. A hornblende granite 
is used at Pyinyaung (20 tJ 47' : 99°29') in Meiktila 
dist. for public works. The Kabaing granite of the 
Mogok tract is a good medium-grained stone, which 
is becoming popular locally. Granitoid gneiss is 
quarried at the base of the Shan scarp, east of the 
Sittang river in Thatou. It is transported to sonic 
of tho towns including Rangoon. The Kalagauk 
Island also yields similar stone. 


The Jurassic Namyau series yield good sandstones 
in the eastern parts of the Shan Plateau, where 
stones, quarried near Hsipaw (22°37 / : 97°20 / ), 
have boon employed in building the bridge over 
the Namtu river, and other structures. 

^Tertiary sandstones, mostly of Pegu age, are 
available in several places. A good freestone is 
quarried at Tangu (21°42' : 95°3 / ) in Pakokku dist., 
and used extensively for flooring and general build- 
ing. There are also quarries in Lower Chindwin 
dist. producing similar freestones. 

Limestones occur in several districts. A cal- 
careous slate quarried near Kyaukse (21°37' : 96° 10') 
in the district of the same name, is used for paving 
floors. The Moulmein limestone of Amherst dist. 
is of good quality, but tho presence of thin veins of 
ealcite renders it brittle. A chocolate-coloured 
limestone is quarried at Zebingyi (21°53' : 96°21') 
in Mandalay dist., and used in several plaeos in- 
cluding Rangoon. Good limestones are found at 
Thamandewa (10°23 # : 94°42') and Banuri (17°i9' : 
94°41'), in Bassein. There are several occurrences 
on the eastern coast of Ramri Island, the most 
important of which is at Yanthak (19°8' : 93°56'). 
Nummulitic limestones arc found along the eastern 
foot of the Arakan Yomas near Thayetmyo (19° 19' : 
95° 14'), but they are used more for lime-making 
than for building purposes. 

An excellent white marble, much used as orna- 
mental stone and for carving, is quarried in tbo 
Sagyin hills (22° 17' : 90°7'). It is particularly 
favoured for making images of Buddha and for 
pierced screens. A similar marble is found at 
Kyaukse (2l°37' : 96° 11') extending probably into 
the Mogok tract. It is in places interbanded with 
grey stone and is not used to the same extent 
as the Sagyin stone for artistic work. 


Basalt is quarried in the Shahyindaung hill A fossiiiferous limestone at Padaukpin (22°6' : 
three miles north of Alon (22° 15' : 95° 5') in Lower 99° 40') near Wctwin railway station is a fine oma- 
Chindwin dist. mental stone when polished. Some of tho Perrao- 

Sandstones are extensively developed in popu- Carboniferous limestones of the Northern Shan 
lous areas and are used locaily. Yellow and purple States are good for decorative work, but they are 
sandstones are quarried at Toungoo (1 8°55' : at present away from lines of communication. Some 
99° 28'), yellow varieties being abundant as they limestones and serpentines are available in the 
form beds over 200' thick, while purple varieties, Mines tract. 

though harder are only a few inches thick. Hard Central India : Tho Central India Agency is 
sandstones are worked on the Shwebo-Kyaungrna- occupied mostly by Vindhyan and Deccan Trap 
ung road and used for public works and general formations. Tho Vindhyans are capablo of yielding 
building purposes. inexhaustible quantities of excellent sandstone. 
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The Kaimur series contains good white, pale-rod 
or buff stones, of massive or flaggy character, while 
stones from the Bhander series are usually some- 
what more gritty, and red or brown in colour. But 
the latter also yield some excellent varieties. 

Gondwana sandstones of good quality occur 
near Barwaiand Katkut (22°25' : 76°10') in Indore 
State. The Barakar sandstones occurring at 
Kirintal and Amha (23°29' : 80°57') in Rewah 
State aro said to be very good for building pur- 
poses. 

Limestones of Archaean, Bijawar and Lameta 
ages are available in Rewah State. The limestone 
from Sutna (24°34' : 80°53 # ) is much used for lime- 
making and to a limited extent for building. A 
coralline limestone from the Bagh beds at Kher- 
wan and Chirakhan (22°23' : 75° 1 !') is a fine orna- 
mental marble used locally. 

Fairly good slates occur in the Bijawar series 
near Bagh (22°21 / : 74°f>l / ) in Gwalior State. 

Central Provinces (Pec. geol. Svrv . India , 1939, 74 , 
395) : Fine gneissic granites occur near Jubhulpore 
and between that town and Gondia. Porphyritic 
varieties of these arc available in Drug dist. Schis- 
tose rocks yielding flagstones suitable for paving are 
seen in the Chilpi Ghats, though not at present 
used to any extent. The Ambagarh range in Blmn- 
dara (list, shows good bedded quartzites, which 
have been used in the construction of the forts at 
Ramtok and Ambagarh. 

The Deccan Traps are quarried near Nagpur and 
other places and used for structural and road-mak- 
ing purposes. 

Good massive sandstones of Gondwana age occur 
at Kllichpur (22 °15': 77°35'), intheBhutara hill 
and at Isapur in Chanda, at Silewada near Kamp- 
tee, and at Nimar. The Isapur stone is pink and 
fine-grained and particularly suited for fine oarving. 
White sandstones are quarried at Sirgora and 
Pathe in Betul dist. and grey and buff stones, 
near Pachmarhi. The coarse sandstones of Chira- 
khan (2 2°20 / : 76°56 # ) in Hoshangabad dist. have 
been used in the construction of forts and temples. 
A Vindhyan (Rewah group) sandstone, won near 
Hoshangabad (22°45 / : 77°47'), is thin-bedded and 
used for roofing in that dist. The Chandarpur 
sandstono of Raipur dist. also contains good mate- 
rial in some places. 


Limestones are also of wide distribution. Ti e 
Bijawar limestones found near Khudia (22°14': 
76°47') are of fair quality, but the presence of sili- 
ceous bands imparts an irregular quality to them. 
Hie Raipur limestones of Raipur dist. are much 
used locally, a blue-grey stone from Sikosain Drug 
dist. being favoured for paving. A good limestone 
(of Penganga age) is quarried for building purposes 
at Kandara (20°18' : 79°3') in Chanda dist. A 
serviceable ragstone is furnished by the Lamcla 
limestone immediately underlying the Deccan 
Traps in Nagpur and other districts. It has been 
used in building bridges on the Nagpur-Chhind- 
wara branch of the railway. 

Some excellent marbles are found in this pro- 
vince. The celebrated ‘ marble rocks 9 near Jubbul- 
pore can yield almost unlimited quantifies of 
fine marble. White marbles are found in Betul 
dist., and pink ones in Narsinghpur dist. Serpen- 
tine marbles can be got from near Devi in Chhind- 
wara dist. 

Cnfrh and Kathiauar : The lower portions of the 
Jurassic strata in Cut eh yield good sandstones 
which are extensively worked. These are generally 
much better in quality than Tertiary sandstones 
found in the same territory. 

A light-coloured sandstone (of upper Jurassic 
age ?) quarried near Dhrangadhra (23°0' : 71°32 / ) 
is valuable building stone in Kathiawar. A fine- 
grained sandstone quarried at Baoli (22°5(V : 
71°28') is used for fine carvings and ornamental 
objects. 

A shell limestone of yellow to red colour, locally 
known as Dnkawnna marble, takes n good polish 
and is used for ornamental purposes. Grey, black 
and orange limestones are available from the 
Jurassic strata near Bhuj (23°lf/ : 69°44') and in the 
Rnimalru hill near Kaora (23°50' : 59°45 / ) in the 
Patcham island. 

A fine-grained fossiliferous limestone is found at 
and near Pindara (22°15' : 69°19') in Nawanogar. 
It is orange-yellow in colour and becomes red on 
exposure to weather. A dolcmitie variety occurs 
near Gurgat (22°12' : 69°15'). St me numxnulitic 
limestones found near Tnrkcsliwar near Surat can 
be used as a building stone, perhaps to a limited 
extent. A good shell limestone is seen nearBardia 
(32°12' : 69°5'). It can be used as a decorative stone. 

24J 



BUILDING STONES 


THE WEALTH OF INDIA 


BUILDING STONES 


. A mottled marble, capable of taking good polish, 
occurs as a bed of somo 30" thickness amidst the 
trap rocks atKhirasra (21°57 / : 70°22') and Sajriala 
(2l°56 / : 70°37'),but the quantity available appears 
to be limited. 

A well known building stone of Kathiawar is the 
Porbandar stone, quarried at the base of the Barda 
hills. It is a calcareous sairistone, composed 
largely of foraminiferal shells ana some clayey and 
sandy material. It is buff to white in colour, porous 
and of oolitic structure. Similar stone is found in 
Nawanagar and Baroda States. 

Delhi : The historic * Ridge 9 of Delhi forms the 
most northerly prolongation of the Alwar series of 
Rajputana. It is mostly composed of quartzite, 
which near Delhi is more thickly bedded and darker 
than the usual Alwar quartzite. The Delhi quart- 
zite is quite vitreous and usually coarsely crystal- 
line. It is too hard to chisel, but it is now being 
extensively quarried for building purposes, and for 
road metal. 

Eastern States : Large areas of these States are 
covered by granites, gneissos and khondalites, 
which are worked only to a very limited extent 
for local use. The equivalents of Chota Nagpur 
gneiss and Singhbhum granite aro found in 
Keonjbar, Bonai, Pal Lahara, Gangpur and other 
states, while the khondalites are common in the 
states of the Eastern Ghats. Quartzites and 
quartz -sch’sts, which are flaggy, are used for 
paving. Slaty phyllites ( \g. in Gangpur) are 
employed in building, and especially for cons- 
tructing walls and fences. 

Crystalline limestones and dolomites aro found 
in varous places (o.g. Gangpur, Bastar, Raigarh, 
and in tho Eastern Ghats). Home of theso are of 
attractive grey, blue-grey and pink colour (some- 
times also banded), and can take good polish for 
use as ornamental stones. Tho occurrences are, 
however, distant from markets, and lack trans- 
port facilities. 

Hyderabad State (Mirza, Hyderabad g oL Surv. 
Bull.y No. 2, 1943, 94): Granites and gneisses are 
extensively developed in this state, especially 
in the Raichur, Manvi, and Deodurg areas. Huge 
stones and pillars, over 30' in length, have been 
won from some of the quarries. Similar stones 
are also quarried near Hyderabad and Mudgal. 
In parts of Raiehur di&tj, good bonded gneisses, 


pink syenitic rocks, and dark-groenish-groy epi- 
diorites are available. The rod porphyritic gneiss 
of Jaldurg (16°15' : 76°29'), the pale grey gneiss 
of the vicinity of Gobur (16° 19': 77° 13'), thehand- 
somo opidote-bearing granite -gneiss of Kumunur 
(16° 37': 77° 14') and Gagulu (16° 28' : 77° 13'), 
and the red syenite of Mosulkal (16° 23' : 77° 4') 
are all stones of groat decorative value. Tho 
granites and gneisses have high crushing strength. 

Sandstones of good quality belonging to tho 
Kaladgi series are quarried on a fairly large scale 
at Hanamsagar (15° 52': 76° 6') in Raichur dist. 
Some of these can be delicately carved. Gond- 
wana sandstones of Barakar and Kamthi series aro 
quarried at Chinnur and Rajura taluks in Asifa- 
bad dist. 

Slaty shales, occurring near Wazirabad in Nal- 
gonda dist., are suitable for use as flooring and 
roofing stones. Slaty rocks occur also near Yadagiri 
and Jawargi in Gulbarga dist. and in tho Yellandu 
area of Warangal. 

There are a few belts of limestone in tho State . 
The first is the Palnad limestone along the 
southern boundary of the state, which includes both 
massive and flaggy varieties of good colour and 
appearance. Tho second bolt comprises the lime- 
stones of the Bhima series in Gulbarga dist. This 
group contains flaggy limestones (‘Shahabail slabs ’ 
similar to ‘ Cuddapah slabs ’ of Madras), massive 
limestones as w'dl as lithographic stones as at 
Rajan Kollur. This belt also supplies limestono 
to the cement works at Shahabad. The third belt 
comprises the Wardha and Penganga valleys, 
which contain ordinary as well as decorative 
stones. 

Stones of considerable decorative value include 
the black limestone of Surapur taluk ; tho yellow 
limestone from Nalwar, Gulbarga dist., and from 
Seram and Chincholi areas in Asifabad dist. ; a 
thin-bedded red stone from Farukliabad in Mah- 
bubnagar dist. ; a brown-coloured stone from near 
Adilabad ; and variegated types from Wazirabad 
in Nalgonda dist. 

Crystalling limestones (Archaean) are quarried 
at Yellandu and Manditog in Warangal dist. They 
include white, grey, black and yellow varieties, 
suitable both for general construction and for 
decorative ijvork, 
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Kashmir : Granites and crystalline rocks 
are found chiefly along the axis of the main Hima- 
layan range but this region is far away from popu- 
lous centres. 

The Panjal traps, mainly of basic composition, 
yield fairly good materials for construction. They 
are exposed over largo areas in the Pir Panjal 
and in the Kashmir valley. 

Although slaty rocks are found both in the 
Salkhala series and in the Dogra Slates, they are 
genorally not of good quality. 

There aro good limestones of Pro-Cambrian, 
Carboniferous, Pormian and Triassic ages, some 
of which are capable of yielding stones for decora- 
tive use. 

Madras (Swaminathan, Trans . Min, geol. Inst, 
India , 1930, 25 , 109) : Granites, gneisses and 
charnockites occurring in Madras aro amongst 
the best stones available. Comparatively large 
slabs of granite are still detached from out -crops 
by the method of fire-setting. A fire is lit 
and gradually movod over the required area, when 
it causes a layer to expand and separate from the 
mass below. Blocks as largo as 2,000 sq. feet in 
area have been obtained by this procoss. 

Granites and gneisses are obtainable from prac- 
tically all the districts. Croy granite and por- 
phyry are obtainable in several places in Bollary 
dist., and the ruins of Vijayanagar, at Hampi near 
Hospot, show, an instructive example of local stones 
used. Some quartzites and ribbon jaspers are 
also available in this district. Good granites and 
gneisses are quarried, generally on a small scale, 
in Nelloro, Cliingleput, North Arcot, Trichinopoly, 
Salem, Coimbatore, Madura and Tinnevelly. Some 
fine red or red and grey varieties are found in Madu- 
ra and Tinnevelly dists., e.g. Anamalai near Madura, 
Aruppukkottai (9°35' : 78°9 / ), Tiruparaikundram 
(9°53' : 78°8'), and other places. 

The garnetiferous gneiss, known as kliondalite, 
is common in Vizagapatam, Godavari, and Kistna 
dists. It is not as durable or as strong as granite 
or granite -gneiss, but is a useful rock for ordinary 
purposes. It has been used in buildings in Viza- 
gapatam, Bezwada, and other places. 

The charnockites, also called ‘ blue granites ’, 
are amongst the most durable stones of India. 
They are found in the Eastern Ghats of Vizagapa- 


tam, Godavari and Kistna, and iii Guntur, Nellore, 
Chingleput (St. Thomas’ Mount and Pallavaram), 
North and South Arcot, Trichinopoly, Salem, 
Coimbatore, Nilgiris, Palnis, Anamalais, Sho- 
varoys, etc. The famous Seven Pagodas at Maha- 
balipuram near Madras aro cut out of charnockites, 
and numerous temples, forts and other buildings 
have been built of them. The charnockites are 
generally massive-looking, but in some places (e.g. 
Shovaroys and Nilgiris) they show banding on 
weathered surfaces. As they possess high strength 
and durability, they are particularly well-suited 
for heavy structural work. 

Crystalline limestones occur in Tinnevelly, Coim- 
batore, Trichinopoly, Salem and other districts but 
they have not been used to any extent, though 
containing bands, suitable for building and orna- 
mental purposes. 

White, black, coloured and variegated limestonos 
are available from the Narji limestono belt, espe- 
cially in the Palnad tract of Guntur, where some 
exceedingly handsome varieties are available. The 
Vempalle limestones of tho Cuddapah basin can 
yield stone for building purposes. Some lithographic 
limestones also occur in Kurnool dist. Amongst tho 
Cretaceous rocks of Trichinopoly are a grey 
limestone, used locally for building and for cement 
manufacture, and a shell limestone of high decora- 
tive value. Recent coral-limestone is quarried along 
the Ramnad and Tinnevelly coasts, and used for 
building and lime manufacture. 

Calcareous slates, which form excellent flag- 
stones, are developed in the Jammalmadugu stage 
of the Kurnool series, which aro quarried near 
Yerraguntla, Jammalmadugu (Cuddapah dist.) and 
Betamcliorla (Kurnool dist.). These yield slabs, 
0*5-5" thick and up to 10-12' long and 
4-5' wide. They are widely used throughout 
the province for flooring and for paving courtyards, 
and Aro commonly known as ‘ Cuddapah slabs \ 

Good sandstonos and quartzites aro not common 
in this provinco. A sandstone of tho Pulivondla 
stage is quarried near a place of the same name 
for local use, while a fine-grained stone of the Nalla- 
malai series is quarried at Sirigepallo in the 
Jammalmadugu area. Upper Gondwana and 
Cuddalore sandstones occasionally yield stones 
of fair quality and are used to a small extent in 
Godavari, Kistna, Guntur and Chingleput dis- 
tricts. A sub-recent calcareous sandstone of the 
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coastal region of Ramnad and Tinnevelly has also 
been used for building purposes. 

Good slates as well as clay slatos are quarried 
at Markapur on the border of Kurnool and Nelloro 
districts. Tlioy are used for flooring, roofing 
and for school slates. 

Thin local deposits of latorite are available in most 
districts. Thick formations of this rock are found 
especially along the westorn coast in Malabar 
and South Kanara districts, where it is extensively 
used. 

Mysore : Granites and gneisses are widely 
distributed in Mysore State (PI. XXXVIII). 
Important amongst these are the pink granito of 
Chitaldrug, the grey and pink granite of Closepct 
and Channapatna, and tho banded gneisses of 
Bangalore and Kolar. A handsome red porphyry 
occurs near Seringapatam. Similar porphyries 
are available also near Tadugavadi (12° 27' : 
76° 53') ; Sidlingapur (12° 22': 76° 42') and other 
places in Mysore dist. There is a flourishing trade 
in kerb-stones in Bangalore and Kolar districts. 

Some amphibolitos occurring noar Kadohalli 
in Tumkur dist. and near Chennarayapatna in 
Hassan dist. have beon used in Mysore city for 
building purposes. 

A beautiful bright green quartzite (fuchsite 
quartzite) occurs in the neighbourhood of Bcl- 
vadi (13° 17': 76° 3') in Hassan dist. It is a 
stone of high decorative value whon polished. 

Finely laminated slaty schists and chloritic 
schists are quarried in Chitaldrug dist. Good 
slabs of the latter are got from tho quarries at Jaga- 
lur. Slaty flags, similar to ‘ Cuddapah slabs ', 
are quarried at Yerradkatto and Metakurike near 
Hiriyur, Chitaldrug dist. 

North-West Frontier Province (Coulson, Rer. 
geol Surv. India , 1940, 75 , Prof, paper , No. 2, 15): 
Good banded gneissic granites occur in the north- 
western parts of tho province. They are used 
loqilly in the form of rather thick slabs. There 
are also some schistose rocks, which yield flags 
about one inch thick. The Attock slates are 
quarried at several places in Peshawar dist., 
and used for flooring, lining canals, etc., but they 
are not of good quality. 

Limestones of Triassic age are quarried near 
. Abbottabad (34° 9' : 73° 10') and Hasan Abdul 


(33° 50' : 72° 45'). They are dark-grey, and quite 
useful as building stones. Ordinary limestones 
are also available at Ghundai Tarako in Mardan 
dist., and in Kohat and Dehra Ismail Khan dists. 

Some very good marbles are available in this 
province. The white marbles of Shahidmena 
(34° 9': 71° 7') and Ghundai Tarako (34° 13' : 
72° 25') are good stones for decoration and for 
statuary. The banded marbles of Lowaramena 
(34° 8' : 71° 19') arc useful for general building, 
while the marbles and serpentines of Mancri (34°8' : 
72°28') in the Swabi tahsil can be used for deco- 
rative work. Excellent white marbles are found 
also a little south of Buta Kundi on the banks of 
the Doddur, tributary of the Kunliar river in 
Hazara. 

Orissa : Granite and gneissic rocks occur in 
the Eastern Ghats and in Snmbalpur, the former 
containing much garnetiferous gneiss. Upper Gond- 
wana sandstones found near Cuttack are of fairly 
good quality for building and for carving, as can 
be inferred from the architecture of the Buddhistic 
caves of Kandagiri, which have withstood the 
weathering of several centuries. 

Tertiary sandstones are found in the coastal 
dists., often capped by a small thickness of 
latcrite. The laterito can be used as a building 
stone, whereas the sandstone is generally of poor 
quality. 

Punjab : Both the purple sandstone' and mag- 
nosian sandstone of the Salt Range are used as 
building stoneR in Jhelum dist., the latter being 
quarried at Jutana (32° 43' : 73° 13'). Murree 
sandstones used in Udhampur dist. are fairly 
compact and strong, while Nahan sandstones 
are usually not so good. Massive sandstones of 
good quality are won in the sub-Himalayan region 
of Simla at Rajawas (28° 18' : 76° 7') andKhaspur 
(28° 7': 70° 12'), while schistose quartzites splitting 
into comparatively thin slabs are quarried in the 
hills west of Begopur (27° 50' : 70° 7'). Tho 

Sanjauli quartzites of the Simla neighbourhood 
are also good building stones. 

Thin beds of calcareous tufa (spring deposits) 
are quarried, dressed and used locally as building 
stones. They are serviceable, though not strong 
or very durable. 

Some of the Permian and Nummulitic limestones 
of the Salt Range can be polished and used as de- 
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oorative stones. Suitable Permian limestones occur 
at Warcba and Katha, while good Nummulitic 
limestone is quarried at tlxo Sardi glen. 

White, black, and banded marbles are quarried 
near Narnaul, in the Mandi and Datla hills (28° 3' : 
76° 8'), Makandapur (27° 59' : 76° 8'), and near 
Islampur (27° 55' : 70° 6') in Patiala State. Wliito 
marbles are available at Biharipur (27° 55' : 76° 8') 
and Dhonkora (27° 51' : 76° 6'). Limestone is 
quarried for building purposes at Prospect Hill 
near Simla. Marble lias also been reported from 
Mandi State. 

Slates are extensively quarried near Kund rail- 
way station (28° 9' : 76°27') in Gurgaon dist., 
and near Dharmsala in Kangra dist. 

The slate quarries near Kund are being worked 
by the Kangra Valley Slate Company. Slates of 
varying sizes, chiefly for flooring, and roofing 
down to y thickness are prepared. This com- 
pany and the Bhargava Slate Company are the 
chief mining concerns, working the slate quarries 
near Dharmsala. The principal quarries of the 
former are situated at Kanhiara (32° 12' : 76° 24'). 
Kangra slates are locally used as roofing slates, 
and are also exported to places outside the dis- 
trict (Chandoke, Trans. Min. geol. Inst. India , 
1933, 28 , 101). 

Rajputana (Heron, Trans. Min. geol. Inst. India, 
1935, 29 , 304): Granites and gneisses are abun- 
dant in Rajputana — the Banded Gneissic Complex, 
Bundelkhand Gneiss and later intrusions — but 
they are not much used as other and more easily 
worked materials are available. 

There is a quarry, producing a pink hornblende 
granite at «Tasai (25° 40': 71° 20') in Jodhpur; 
this rock takes a good polish and is quite durable. 

Some of the silicified Aravalli schists are locally 
used for building at Adera and other places in 
Ajmer-Morwara. Good slates are worked near 
Kund (28° 9' : 70° 27') ; they are indurated shales 
and not true slates, as they split along bedding 
planes. Inferior slates are worked at Pinangwan 
(27° 54' : 77°10') and near Mandan (28° 0' : 70 5 20') 
in Alwar State. Flaggy slates aro worked at 
Garara (24° 6' : 74° 21') in Mewar, which yield 
slabs up to 0 # x3\ and 4" in thickness. Finely 
laminated slaty flags are available near Salimpur 
(27° 0' : 77° 2') in Jaipur State. 


Micaceous quartzites of Alwar and Ajabgarli 
scries are quarried in many places. Vindhyan 
sandstones are worked and exported to neigh- 
bouring provinces. They are reddish-brown in 
colour, often spotted and streaked with fawn, 
but stones with uniform light-junk, red or fawn 
colour aro also quarried. Their easy workability 
and satisfactory service are responsible for their 
great popularity. They can be obtained in 
various sizes and can be used in the shape of blocks 
for large scale buildings, flags for flooring and 
roofing, steps, fence posts, beams, pillars, etc. 

A schistose micaceous grit from the base of the 
Delhi system is worked at Srinagar (20°20' : 74°50') 
and used largely at Nasirabad and Ajmer. It is 
easily quarried and dressed. 

A quartzite of dark -grey to white colour, used 
for general building, is quarried at Berla (27°23': 
76°50') and other places in Alwar. It can be carv- 
ed roughly while fresh, and it hardens on exposure. 
It develops iron stains in course of time, but these 
are not objectionable, except for high class archi- 
tectural work. 

Micaceous quartzites are worked for use for 
different purposes such as flooring and roofing 
slabs, beams, etc. at Rajgarh (27°14' : 70°41'), 
Mokanpura (27°43': 76°29'), etc. Slabs up to 
9'x2', and 2” thick are quarried at Mokanpura, 
while the quarries at Kirwari supply the demand 
for a cheap building stone, as they are close to 
the railway. 

Vindhyan (Upper Bhander) sandstones have 
been quarried for centuries at Rupbas (27°0': 
77°39') and Bansi Paharpur (20°55' : 77°34') in 
Bharatpur Slate. The stones are reddish-brown 
with spots and streaks of fawn, or arc uniformly 
fawn-coloured. The red stone is thin -bedded 
and is generally more durable, while the fawn 
variety yields massive freestone. The Bharatpur 
quarries are w r ell known all over northern India. 

The quarries at Dulmera (28 °25' : 73°43'), about 
30 miles northwest of Bikaner, yield excellent red 
and brow n sandstone of Vindhyan age, used ex- 
tensively in Bikaner State. 

At Umarthuna in Bundi State, Upper Vindhyan 
sandstone is quarried for building purposes and 
for flooring slabs. They yield slabs as large as 
10' square. 
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Freestones are quarried for slabs and for car- 
ving at Ragonathgarh (27 c 40' : 75°24') in Jaipur 
State. Flagstones are quarried from the Aravalli 
rocks near Blian Kari railway station, Kalaotha 
(26°58'r 76°29'), Jasrapura (28°2' : 7f>°40 / ) and 
north of Ambor (20°59' : 75°55'). 

Vindhyan sandstones are quarried in Jodhpur 
State at So jut (2fi°fi.V : 73°40'), Nagaur (27°13': 
73°48') and Jodhpur. The white sandstone quarried 
at Kliatu (27°7': 74°21') is used particularly for fine 
carvings including carved windows ( jalia ) ; on age- 
ing, this stone takes on a warm yellow colour. The 
formation yields white slabs and freestone at 
Moku nd wara (24°49 / : 76 °2') andKanwas (24°f>2' : 
76° 10') in Kotah State. 

Though there are numerous occurrences of 
limestone and marble in Rajpulana, the prin- 
cipal deposits are those of the Raialo scries, quar- 
ried at Makrana (27°2' : 74°45') and Sarangwa in 
Jodhpur, and Rajnagar in Mewar. 

Marbles occur at Odas (20°18': 74°19') and 
Slieopura (26°10': 74°21') in Ajmer-Merwara. 
The stone from Odas is of a pinkish-grey colour 
with faint striping, and free from flaws and joints, 
ft is well-suited for use as dimension stone. »Shco* 
pura marble is pink and white, banded and saccha- 
roidal. Parts of it are ef green colour, showing 
patches and streaks of dark-green and pink. Some 
stones with fairly uniform green colour with cloudy 
whitish patches are beautiful, but bedding and 
joints arc rather irregular. 

Pure white marble is won at Beldeogarh (27 c 8' : 
70°2C '), Jhiri (27°14': 76°16') and Oadikar. The 
first of these localities also contains a pink mar- 
ble. 

One mile to the west of Badgaon (27°32' : 76°16'), 
on the Alwar-Jaipur border is found a banded 
black and wliite marble, well-crystallised and 
free from flaws. A very fine-grained marble from 
Umar (25°41' : 75°28 # ) in Bundi State is well- 
adapted for fine carving and has been used in 
several carved tombs at Bundi. 

The Raialo (27°5' : 76° 7') marble is an excellent, 
practically pure white, dolomitic marble. A mile 
and a half northwest of the place occurs a fine pale- 
grey variety. It is not so well known as Mak- 
rana marble, because it is far from the railway. 

The celebrated Makrana marble of Jodhpur 
State is white, but generally clouded and streaked 


with grey, and quite durable. It occurs in lour 
steep-dipping bands which can yield blocks up- 
to 10'x4'x4' (wt., 180 lb. per c. ft.). It has 
a crushing strength of 3-4 tons per sq. inch. 
Numerous quarries arc being worked, but generally 
in a rather primitive and wasteful manner. 

The marble of Sarangwa (25°1 7' : 73°33') in 
Jodhpur is coarser than Makrana marble, and also 
less durable in exposed situations. It is bluish 
with yellowish bands and not very attractive. 

A large area is occupied by marbles around Raj- 
n agar (25°4' : 73°55'), Nalhdwnra (24°56 / : 73°52'), 
Kankroh (25°3' : 75°f>7'), and Kelwa (25°9' : 73°53'). 
Rajnagar marble is pure white, but some fine 
pink and salmon coloured varieties arc also avail- 
able, especially in the areas south of Udaipur city 
where the above mentioned marbles have been 
used. 

Good white dolomitic marble, similar to 
Rajnagar stone is quarried atLawa (25° 14' : 74 c 0 / ) 
and Kosithal (25°19' : 74°13'). Good coloured 
marbles arc available at Devi Mata (24°24 / : 73°45'), 
Kalakot (24°29' : 73°45'), Babarmal (24°25' : 
73°46') and Pungamra (24° O' : 74° 8') in Mewar 
State, but they are not easily accessible. White 
marble capable of taking good polish occurs near 
Arubamata town in Danta State. 

Marbles of Ajabgarh age are quarried u6 Tonkra 
(2G°39 / : 74°f»5 / ), Narwar (20°36' : 74°44') and Jak 
(2 G°57' : 74°G6'). The first of those quarries yields 
a dull white stone with brown stains, while that at 
Narwar yields fine pink marble. Grey and black 
marbles are quarried at Jak. The Baislana 
(27° 39' : 76° 9') marble is dark-grey and often 
banded, and is used for building and for making 
a variety of objects. 

A fine-grained boautifu! marble of uniform quality 
and of warm yellow colour is quarried at Jaisalmer 
(2G°G2' : 70°55'), where it is much used. The Abur 
(27°5' : 70°37') stone is a fine red to reddish-brown 
fossiliferous shell marble, used for fine carvings and 
is much favoured for use in temples in northern 
India. 

Sind : Some good sandstones are found in the 
Nari beds in a few places. The later Manchhar 
beds yield softer and less durable stones. 

Good limestones are plentiful in the Eocene beds, 
exposed in the hills of western Sind. A fine yellow 
to brown limestone* of Ranikot age is got at Jhirak 
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(25°5' : G8°19'), while a porous stone of Gnj age is 
us^d fairly commonly at Karachi. 

United Provinces : Granites and gneisses are 
found mainly in the Himalayas. A pale-grey gneiss 
occurs at Ranikhet (29°38' :79°29 / )and apnrphy- 
ritic grey granite nearAlmora (29°36' : 79°43'). 
Good quartzites are also obtainable at Almora. 

Slaty shales, not properlyeleaved, are available 
at Cbiteli (29°49' : 79°28 / ) in Almora dist. Good 
slates arc said to occur at Lohn glint (29°24': 80°9') 
in the same district, and also in .Taunsar and in 
the valley of the Algar river, nortli of Mussoorie. 

.Sandstones of excellent quality are available 
both in the lower and upper Virdhyans. Kaimur 
sandstones are quarried extensively near Mirzapur 
(25°9 / : 82°37 / ), and diunnr (25°8 / : 82°57'), etc. 
Tliey are fine-grained, yellow, pale red or greyish 
and sometimes spotted, and are used extensively 
for paving and building. Large blocks and slabs 
can be quarried. 

Upper Vindhyan sandstones are obtainable in 
Allahabad and Agra dists. and are worked parti- 
cularly near Fatehpur Sikri and Pargann Rarhindi. 
The quarries extend into Bharat pur State. The 
stones are generally red or grey, and quite durable. 

MINING AND PREPARATION 

Though stones suitable for use as building ma- 
terials are. abundant over very large parts of 
the surface of the earth, areas eontaining good 
materials of uniform quality, and with desirable 
properties are very limited. The opening up of a 
quarry for systematic production of building stone 
requires, therefore, a preliminary geological ex- 
amination in order to ensure sound development. 

Open and good exposures of fresh stone are to be 
examined first ; in their absence, overburden must 
be removed and fresh rock exposed, so that the 
properties of the stone can be studied— strength, 
durability, presence and distribution of cracks 
and joints, colour, texture, etc. Wellapaced 
joints and their intersection in directions at 
right angles to each other will enable the quarrying 
of largo rectangular blocks, which requiro 
only limited dressing before use. For decorative 
work and monuments, stones must be artis- 
tically attractive, capable of taking good polish 
and of being easily worked with chisels and cutting 
tools. 


In Western countries, where stones are quarried 
or mined on a large scale, initial exploration may 
be done by drilling. In most cases, a spacing of 
50-100 yards is considered sufficient. In the ease 
of stones whioh are not uniform, closer spacing 
may be nocossnry. 

Most stones are won by quarrying, though 
occasionally some marbles and slates are mined 
hv underground methods. The* removal of over- 
burden may be done hydra u lira Uj , vine there 
is ample supply of water, and where the ground 
is favourable for the disposal of the waste. Mech- 
anical scrapers, excavators, and power shovels 
are often used in Europe and America. 

Granites have generally joint planes, parallel 
to the surface and in two other directions, vhich 
are availed of in quarrying. The planes parallel 
to the surface are called ‘sheeting planes’. The 
direction of easy splitting (parallel to one set of 
joints) is called the ‘rift*, while another, which is 
somewhat less easy and usually at right angles to 
the former, is called the ‘grain’. Granite quarries 
are opened as trendies, taking advantage of the 
system of joints. Light explosive or Mack pow der 
may be used, when necessary, to loosen blocks. 

Rough finishing is done by pneumatic (com- 
pressed air) tools. Stones with such a finish are 
used as kerb stones and for paving. Rough 
finish is given by hammer heads of various pat- 
terns. Carving is often done l>y sand-blasting, by 
covering the stone w r ith an elastic rubber-like 
film and then cutting out the required pattern, 
and exposing it to sand-blast. The sand-blast can 
bo adjustod to do even quite delicate work and 
it is much quicker than hand-carving. 

Stones for facing, such as for walls and pillars 
can be cut by straight or circular saws. fed with 
chilled steel shot as abrasive. By this means, 
stones can be cut in such a way as to give them 
the best decorative effect. 

The polishing of granite is done in tw o or three 
stages, first using steel shot and later carborundum. 
The final stage, called ‘buffing* is performed by 
soft revolving pads using tin oxide or other fine 
material as polishing medium. 

The quarrying of limestone is done by channeling 
machines, mounted on a frame and tiavellirg 
to and fro along a definite track. A narrow' 
channel or trench is cut by means of steel bars, 
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which act like drills. The cuts made by these 
machines are usually 4' apart and 8-12' deep. 
There are also channeling machines, capable of 
making double cuts. 

A more recent development is the ‘wire-saw* 
which is a three-strand endless steel cable (J* 
diameter). The wire is guided along the plane of 
cutting by suitably placed standards with pulleys, 
the cutting agent used being silica sand, fed with 
water. The use of wire-saw is becoming very 
popular for limestone and marble quarrying, as it 
is generally cheaper than work by channeling 
machines, and can bo used even in difficult situa- 
tions. 

Dressing in the factory is done by steel saws, 
discs and planing machines. Lathes are also used, 
especially for shaping columns, balustrades and 
various other special shapes. Machines have been 
developed for cutting and shaping intricate patterns. 
Surface finishes are given by various types of tools, 
white carving can be done by sand-blasting. 

Both open quarrying and underground mining 
are used in w inning marble. Open quarries are 
worked as in the case of other rocks, but special 
care is necessary when opening up underground 
mines in order not to spoil the marble bed. It is 
usually only particular beds or zones that are of 
value as marble. The channeling machine is used 
for quarrying both on the floor and on tho roof of 
the mine. Wire saw r s also arc used. 

The largo blocks first isolated in the mine are 
reduced in size by drilling and wedging. At the 
mills, they are sawn into slabs or small blocks which 
are given different finishes on rubbing beds and 
finally polished, if necessary. Rubbing beds 
are circular revolving discs of some hard material, 
the abrasive being carborundum or silica sand, 
fed with water. Polishing is done by a revolving 
disc or head supplied with tin oxide as polishing 
medium. Carving is mostly done by sand-blasting. 

Sandstones can bo quarried by ordinary drilling 
and blasting or by channeling machines. The 
blocks are cut, shaped and finished as in the case 
of granite. Grindstones and pulp-stones are cut 
by means of circle-cutting drills, or shaped from 
quarried blocks. Special shapes are cut and carv- 
ings executed in the same w'ay as with granite or 
limestone. 

Sandstones are used as kerb-stones, paving stones, 
flagstones, water tubs, grindstones, etc., while hard 
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and highly siliceous varieties (quartzites) are used 
for drilling furnaces, and grinding mills, and as 
balls in ball-mills. 

The high cleavabiliiy of slate requires some 
care in quarrying to avoid much w r aste. Preliminary 
drilling in the quarry is follow ed by wedging. 
Channeling machines and wire-saw are used in 
American quarries. 

Underground mining is practised in some places 
in the British Isles (Wales) and Germany, where 
some good beds have been located at too great a 
depth for open east quarrying. Waste in the 
quarrying of slate is much higher than in the case 
of other stones. Tho quarried blocks are removed 
to preparation sheds, where they are split into 
layers of required thickness by means of thin 
broad wedges. Mechanical splitting is not so 
satisfactory as manual splitting. 

Slates are cut to size by circular steel saws 
and planed by mechanically run straight 
knives or on rubbing beds. »Slatc for structural 
purposes is often treated with oil compositions or 
colloidal iron and manganese compounds, or they 
may be stained or enamelled. 

PRODUCTION 

The building stone industry in India is 
mostly conducted in primitive fashion by numerous 
small producers. Very little machinery is used in 
quarrying or in preparation, and practically all 
operations are conducted by manual labour. Nei- 
ther is marketing done on systematised lines. 

Building stones are also handled through retail 
trade channels, except where the consumers require 
largo quantities, when they may be supplied direct 
from quarries. Much ornamental stone passes 
through middlemen and retailers, who supply small 
quantities to special specifications, and for monu- 
ments, etc. 

The accompanying table gives a rough idea of the 
output of various types of stones in 1944. They 
are, however, far from complete, for they do not 
include stones quarried casually for local use. 
Neither does the output relate only to building 
stones, for in almost every item figures of produc- 
tion of material used even as road metal are in- 
cluded. In the case of limestone (and kanlcar) the 
figures include the material used for making lime 
and cement. 
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Because of the bulk and cheapness of building 
stones they oannot be moved over a long distance., 
unless special shipping facilities are available. 
Hence it is only the more valuable stones, used 
for ornamental purposes, that figure in international 
trade, especiallv certain granites, gneisses, marbles, 
serpentines and slates. 

Some foreign stones, especially Grecian and 
Italian marbles, are able to compete with Indian 
stones within a small radius of the principal 
ports. The areas which can supply similar stones 
in India are in the interior and freights are too 
large an item to allow tlieir competing with im- 


ported stones. But the marbles of some parts of 
India, especially Knjputana, are certainly as good 
as imported ones in quality. The marble of 
Makrana lias been used in the Victoria Memorial 
in Calcutta. Special efforts were made to quarry 
the necessary quantities, and the railways carried 
tho material free to Calcutta. 

Some organisation is evident in the trade in 
Vindhyan sandstones of Bharatpur, and of the 
United Provinces, and in the Mysore granite. 
A great deal remains to be done to improve all 
phases of the industry from quarrying to marketing. 


FBODUCTION OF BUILDING STONES IN INDIA IN 1944 


Granite Slate Lateritc Limestone A Kankar Nindstone Marble 



Tons 

Rs. 

Tons 

Rs. 

Tons 

Rs. 

Tons 

Rs. 

Tons 

Rs. 

Tons 

Rs. 

Assam 

. 14 

137 

. . 


13,108 

45,863 

53,7)5 

91,170 

14 

90 

. . 


Bengal 

. 11,910 

46,065 

•• 

•• 


•• 

33 

22 





Bllmr 

. 6.07, 148 

18,64,121 

365 

5,225 


•• 

6,70,730 

10,79.787 

16,879 

36,229 


.. 

Bombay . 

. 




30,920 

32,274 

1.777 

2,550 


.. 



Central Provinces 

. 4,232 

20.220 





5,11,055 

12.06.726 

• • 


.. 


Central India . 

. 

•• 


•• 

.. 

.. 

73,313 

3.33,310 


• • 

.. 


Eastern States Agency 


•• 

•• 

•• 

.. 

8,44,775 

21,23.072 





Gwalior . 

. 



.. 


.. 

08,474 

1,17.241 

3,230 

15,000 


•• 

Kashmir . . 






.. 

147 

2,000 




-• 

Hyderabad 






.. 

2,68.003 

0,71, 198* 



•• 

• • 

Madras 

. 7,07,947 

2,12,000 



7,51.106 

53,158 

2,65,177 

17,54,557 

•• 


•• 


Mysore 



•• 


04 

28 

38,626 

1,75,779 


•• 

•• 


■Orissa . • 

. 

•• 

• • 

.. 

240 

60 

205 

8,352 


• • 

• • 

.. 

Punjab . . 

. 1,73,353 

5,75,487 

5,061 

159,714 

.. 

.. 

4,36,517 

5,28,500 

3,030 

12,500 

-• 

.. 

Kajputnna. 

. 



.. 


.. 

4,41,569 

10,23,774 

3,71,422 

11,57,832 

18,200 

3,06.140 

Sind 






.. 

3,62,027 

2,96,213 


.. 

.. 

•• 

United Provinces 

. 1,31,059 

3,41,128 

20 

15 


.. 

11,50,008 

11,95,980 

.. 




N.W. F. P.**. 


•• 



•• 

•• 



•• 


404 

8,250 

Total 

16,36,563 

30.69.067 

6,346 

1,64,054 

7,05,528 

1,31,383 52,18,100 

1,19.01,146 

3,95,502 

12,21,661 

18,604 

31,430 


• Estimated. 

•• for 1044-46. 
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Bullock’s Hearts, see Annona reticulata 

BUPLEURUM Linn. Umbelufekae 

1). E. P., I, 546 ; FI. Hr. Ind., II, 674. 

A gcniiH consisting of about 100 spp. of lierbs, 
distributed in Asia, Africa, Europe and North 
America. 13 spp. are present in India. The roots 
of B. falcatuvi Linn, and B. jucundvm Kura are 
reported to be used for liver troubles and stomach 
complaints (Kirt. & Basil, H, 1198). 

Bur-weed, sec Xanthium strumarium 
Burr-stones, see Millstones and burr-stones 

BURSERA Linn. Buuseraceae 

The genus includes about 45 spjj. of balsamiferous 
trees or shrubs, found mostly in tropical America. B. 
gummifera Linn., known as the Turpentine tree, fur- 
nishes the balsam resin, American elemi. B. aloe. r- 
ylon Engl. [=B. (jlabrifolia (H.B.K.) Engl.] and B. 
delpechiana are the source of Mexican 1 inaloe or 
lignaloe oil. B. tamentosa Triana & Planch, of 
Venezuela yields Tacamasha resin, used in medicine, 
incense, etc. 

B. delpechiana Poiss. ox Engl.— p enicillata 
(Sesse & Moc. ex DC.) Engl. 

Tub Linaloe or Lignaloe Tree 

A medium-sized tree, bearing numerous reddish- 
brown berries of the size of largo peas. The 
wood and berries arc highly aromatic. 

The tree is indigenous to Mexico. It is hardy 
anti grows well on rocky soil. Due to the enter- 
prise of two Scotchmen, Mr. P. J. Anderson and 
his brother, a successful plantation of about 120 
acres of this species has been recently established 
at Tatguimi, about 11 miles from Bangalore. The 
plants were first raised from seeds collected in 
Mexico, and later propagated by means of cuttings. 

Tn Mexico, linaloe oil is distilled both from the 
wood and berries of wild trees, most of the sujiplies 


being obt ained from the former. The oil is a colour- 
less to pale yellow liquid of pleasant odour, much 
used in modern perfumery, and the total production 
of Mexican oil is 12,000-15,000 lb- per annum. 

The oil is best distilled from the wood of trees 40- 
GO years old. The yield in Mexico is reported to be 
2 § 5-3%, but when distilled in Europe, the wood 
from older stems is stated to yield 7-9%, and 
sometimes even 10-12%. The lower yields in 
Mexico arc due to crude methods of distillation. 

In the case of young trees, an attempt is often 
made to increase yield by wounding the stem. 
Strips of bark and wood are removed, parallel 
or diagonal to the axis of the stem. The increased 
yield of oil is to be regarded as a pathological 
phenomenon. 

The essential oil in berries is contained entirely 
in the outer pericarp or husk. Previous to distilla- 
tion, Mexicans subject the berries to a process 
of fermentation. This is said to increase the 
yield of oil, to remove its lierbacious odour, and to 
improve its keeping qualities. The oil from the 
berries is not sold as such, but is added lo the oil 
from the wood, which has better keeping qualities. 
The yield is about 3%. 

In Mysore, as the trees are still young, oil is 
distilled only from the husks of berries. The yield 
has been reported to bo as high as 18%. 

The main constituent of Mexican linaloe oil is 
linalool (60-70%). Along with this are found 
smaller quantities of linalyl acetate, geraniol, 
a-terpinool, methylhcptenol, linalool monoxide, 
etc. The oils from the wood and from the berries 
are similar in composition and odour, and show' 
variations in optical rotation (Welimer, IT, 651). 

The Mysore oil distilled from the outer husk 
of berries, contains a much lower percentage of 
free linalool and a much higher percentage of linalyl 
acetate than the Mexican oil {Bull. imp. 

Loud ., 1931, 29 , 182) : 


Constants 

1. Hp.gr./15'5° 

2. lal/20-5" 

3. n/20° . 

4. Acid val. 

5. Estor val. 

6. Sol. in 70% ulcoliol at 15°. 

*Bull. imp Inst., Lond. t loo. cit. ; 


Mysore linaloe oil 

I* Ii§ Mexican linaloo oil* 


. 


0 *8989 

0-8952 

0 -876 0-891 

• 

• 

— 4 *08 


-3 to-14°, but sometimes dex 
trorotatory (up to + 8°). 

. 

# 

1 -4 55 

1-406 

I -400-1 -405 



0-7 

Nil 

up to 3 

, 

, 

210-7 

130 

1-42 

. 

. 

Sol. in 3 • 3 vola. 

. . • 

Sol. in 1 *5-2 vols. 


§ Narayaii and Dutt, Indian Soap. J„ 1945 (Jan.-Marcli), 50. 


250 



THE WEALTH OF INDlfr 


BUTEA 


BURSERA 

According to Narayan and Dutt (he. cit.) 
the Mysore oil contains: linalool, 47*7; linally 
acetate, 40*8; methyl heptenol, 1*5; sesquiterpenes, 
etc., 8* 0 per cent. 

The Mysore oil has usually a high ester content 
and a sample of Mysore oil examined at tho Impe- 
rial Institute consisted mostly of linalyi acetate. 
It is reported to resemble Cayenne linaloe oil. 
Its staying powor is superior to that of ordinary 
Mexican oil. As a fixative, it is equal to Cayenne 
linaloe oil, employed in transparent soaps. 

The average production of the oil from the 
Tatgunni Estate at present is about 0,000-7,000 
lb. per annum, of which normally 1 ,000 lb. are 
sold in the Indian market, and the rest exported, 
chiefly to London. The price of oil, which was 
Rs. 12 per lb. in 1941, is now about Rs. 32. 

In many parts of Mexico, the wood of B. delpechi - 
ana is made into toys and furniture. 

BUTEA Koenig Legitminosae 

A genus of trees and large woody climbers, in- 
eluding 4 spp., distributed in tropical Asia. Three 
species occur in India. 

B. monosperma (Lam.) Kuntze Syn. B. frondosa 
Koenig ex Roxh. The Flame of the Forest 

D. E. P., I, 548 ; C. P., 189; FI. Br. Ind., II, 
194 ; PI. XXXVI. 

Sans. — Palasha ; Htnd.— Dhak pal as ; Reno. 
& Mar.- -Palas ; Gilt.— Khakra r \'xi..—Mainga ; 
Tam. — -Parana ; Kan. — Mvlthuga Mal. — Palas in 
sa mafha . 

A medium-sized deciduous tree, with a somewhat 
crooked trunk, 10-15' in height and 5-0' in 
girth. The bark is bluish-grey or light -brown and 
yields a glim. Its bright orange-red flowers 
(1*5-2* long) bloom in great profusion at the 
beginning of t-lie hot season before the appearance 
of new leaves. The pod contains a single seed 
(l'xf) at Its apex. 

Palos is common throughout India, Burma and 
Ceylon (up to 4,000'), except in very arid parts. 
Generally, it grows gregariously on open grasslands 
and scattered in mixed forests along with Sal 
(Shorea robusta). It is frost-hardy and drought- 
resistant and is a valuable species for reclaiming 
saline soils. 


Plantations can be raised both on irrigated and 
dry lands. The pods should bo collected and sown 
before the commencement of rains, in linen 10-12' 
apart for ordinary afforestation, and 20' apart for 
lac cultivation. Root suckers are freely produced 
and help in vegetativo propagation. 

In India, pa las ranks next to kusam (Schleicher a 
trijuga ) as a host-tree for the Ine insect. Although 
the quality of lac produced on pa las is not so good, 
the quantity is greater than on any other species. 
Trees are pollarded in May. This leads to 
the production of a large number of succulent 
shoots and facilitates tin* collection of the lac 
crop, as all the shoots can be lopped off at the 
same time. Generally, the trees are infected with 
the lac brood during Oct .-Nov. About 2/3 of the 
crop is cut during Aprd-May, and the rest is left 
over for natural infection in July. The new crop 
is completely harvested in the following Oct - 
Nov. Palas brood may be utilised to inoculate 
ber (Zizyphus jujuba) and other lac hosts, but it 
should never be used on kusam (Glover, 75 ; 
Troup, I, 257). 

A red juice exudes from natural cracks and 
artificial incisions in the bark, and if ban lens into 
a vitreous, ruby-rod gum, known as ‘Butea gum' 
or ‘Bengal kino’. It is distinguished from 
Malabar kino from PUrocarjivs ViUrmpivm bv 
its greater solubility in water, and by tlie 
presence of corky particles. Butca gum contains 
a large proportion of tannin and mucilaginous 
material. On dry distillation, it is reported to 
yield p % \ local cell in. It is a powerful astringent 
and is given in many forms of chronic diarrhoea 
(Jlymoek. Warden & Hooper, I, 454). 

The seeds have long been valued as anthel- 
mintic. Birdw ood (41) prescribes them for round 
worms and tapeworms. According to Chopra 
(300) freshly powdered new seeds give fairly good 
results against Asians, but old worm-eaten ones, 
like those frequently found in the market, show 
little activity. The oil, powdered seeds, and an 
alcoholic extract of seeds, proved quite ineffect ive 
against hookw orms, otc. When pounded w ith 
lemon juice and applied, tho seeds act as a powerful 
rubifacicnt and they have been, successfully used 
in curing a form of herpes, known as dhobiVs itch 
(l)ymock et ah, lot . cit.). 

The seeds contain 18% of a yellow, tasteless oil 
(Bp. gr. 25°/25°, 0-8983; sap. val., 178; iod.vah, 
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67*2, Kaiii and Manjunatli, J. Indian chem. Soc., 
1929, 6, 039). Fresh seeds are reported to con- 
tain proteolytic and Jypolytic enzymes. The former 
is a mixture of plant proteinase and polypeptidase, 
and behaves like ‘yeast trypsin* (Chatterjee, Chose 
and Chopra, J. Indian chem. Soc., 1938, 15 , 101, 
107). 

The flowers yield a brilliant but very fugitive 
yellow colouring matter. This is contained in 
the sap and may be obtained in the form of a 
decoction or infusion from dried flowers. The 
addition of alum, lime or an alkali deepens the 
colour to orange and also makes it less fugitive. 
The sap contains the ehalcone, butein C 15 H 12 0 5 
(0*3%), orange yellow needles, m.p., 213-215°, and 
small tjuantities of butin, the colourless isomeric 
flavanonc, and its glucoside, butrin (Hummol 
& Perkin, J. chem . Soc., 1904, 85 , 1463; Lai 

and Dutt, J Indian chem . Soc., 1935, 12 , 262 ; 
Mnrti & Seshadri, Proc. Indian Acad Sci ., 1940, 12 

A, 477). 

Pains wood is white or yellowish -brown, but 
very liable to sapstain and often turns greyish- 
brown or grey. It is a light wood (sp. gr., 0*54 ; 
air-dry wt., 34 lb. per c. ft.) and can be seasoned 
without much difficulty, but it contracts consider- 
ably during seasoning. It is not strong or durable 
in exposed situations, but is said to last much longer 
under water. It is easy to w r ork either by hand 
or machine, and is used mainly for well-curbs 
water-scoops and for fuel. It can also be employed 
as a cheap board-wood (Pearson and Brown, 1, 359). 
In the Central Provinces, it is used to a small 
extent for structural work. The chief drawback 
which prevents more extensive use of the wood is 
the short length of logs and their irregular shape. 

The leaves arc much used throughout the country 
for making platters, cups, etc. They are eaten by 
buffaloes and elephants. In Madias and Bengal, the 
dried leaves are used for beedi wrappers ( J agdamba 
Prasad, Indian For . Leafl., No. 60, 1943, 4). 
Young roots are reported to yield a fibre, which is 
used for making ropes, etc. in certain parts of 
central Tndia. Dry twigs are used to feed the 
sacred fire (hom). 

B. superba Roxb. 

D. E. 1\, I, 560 ; FI. Br. Ind., II, 195. 

Sans. & Beng. — -Latapalasha ; Hind. — Palas lata ; 
Mae. — Bella palas ; Guj. — Velkhakar ; Tel. — 


Thiga-moduga ; Tam . — Kodi marvkkan; Kan. — 
Balli mutthuga . 

An extensive woody climber, with gorgeous 
orange -scarlet flowers, found wild in forests 
over a large part of the country, from Oudli east- 
wards through Bihar and Bengal to Assam, and 
southwards to Burma. It is a common climber 
in the hill forests of central and south India. By 
its heavy grow r th, it tends to crush the trees on 
which it grows. 

A gum-kino, very similar to that obtained from 
palas , exudes from its stem. The root and the 
young branches yield a strong fibre, which is made 
into ropes in central India. The leaves are eaten 
by cattle. 

Butter, see Dairy Products 

BUXUS Linn. Buxaceak 

A genus of 20 spp. of evergreen shrubs and trees, 
distributed from central Europe and the Mediter- 
ranean region to southern Asia, central America 
and the West Indies. B. sempervirens Linn, is 
the European species which yields boxwood . Two 
distinct forms occur in India : B. papillosa C. K. 
Schneider and B. wallichiana. The former is a large 
shrub or a small tree and is found in the 
outer Himalayas at 2,000-4,000' from the Jlielum 
westw ards. Its wood is similar to that of tho latter 
species, but owing to the crooked nature of the 
stem, it is used only for fuel. Tho wood of B. 
wallichiana is indistinguishable from that of 
B . sempervirens. 

B. wallichiana Baill. Syn. B. sempervirens Linn, 
(in part). The Boxwood Tbeh 

D. E. P., I, 556 ; FI. Br. Ind., V, 26 7; Parker, 448. 

Kashmir — Chikri ; Punj. — Shamshad . Trade — 
Boxwood. 

A shrub or small tree reaching 30' in height and 4' 
in girth. It is found m the western and central 
Himalayas at a height of 4, 000-9, 000', and also in 
Bhutan. The trees are found growing gregariously in 
patches, usually in moist, shady ravines, but distri- 
bution is very local. 

The leaves, which are occasionally browsed upon 
by goats, and in times of scarcity by other animals, 
have been reported to have proved fatal to cattle. 
The wood and leaves taste bitter, probably 
due to the presence of alkaloids like buxine, which 
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have boon found to be of general occurrence in 
species of Buocacrae (Martin-Nans, Chew. Absfr ., 1931, 
26, 3121). 

B. wallichiana yields timber of the first class. 
It has an uniformly light yellow to brownish - 
yellow colour with a silky lustre. Sap wood and 
heartwood are not distinct. The timber has no 
characteristic odour or taste. It is heavy (air-dry 
wt., 52 lb. per c. ft.), hard, extremely fine and 
even -textured, and works to an ivory finish under 
tools (Pearson and Brown, II, 871). 

Boxwood is a very difficult timber to season. If 
suitable precautions are not taken, it develops 
many deep cracks. Pearson and Brown (for. cii.) 
suggest the following methods for avoiding such 
cracks. (1) A saw-cut is made reaching the centre 
on one side of the billet. While seasoning, the 
wood will begin to contract only in the region of 
this cut preventing splitting elsewhere. (2) The 
logs are buried underground for several years, or 
stored in a cellar for .1-5 years. Sapwood is then 
removed and the logs are again stored underground 
for a year or more. (1) The billets are boiled and 
buried in sand, after they have become dry. (4) 
The tree is girdled, and when it is felled, the billets 
are split into halves and seasoned in a cool place. 

Boxwood is durable and is not affected by many 
insect pests. It is easy to saw and is the finest 
wood for engraving, fine carving, turning and, 
for making drawing, geometrical and musical 
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instruments. It is also used in India for the manu- 
facture of small boxes to contain butter, honey, 
snuff, etc., and for making combs. In Europe 
it is also used for fine cabinet and inlay work, 
Croquet mallei heads and balls, roller skates, fiax- 
spi liners, etc. 

There is a ready market for the wood and tfio 
chief centre of trade is Amritsar (Punjab). 
Supplies, however, are very limited and also difficult, 
of access. The annual supply from Bashahar 
Division (Punjab) has been estimated at. 20 25. 
tons, from Reasi Division (Kashmir) 175 tons, from 0 
Mirpur Division (Kashmir) 20 tons (Pearson and 
Brown, lor. cit.). The timber is sold by weight, 
and its value is determined more by its freedom 
from knots and splits than by the size of Jogs. 

BYTTNERIA Loefi. Struct ltaorak 

El. Br. Ind., 1, 370. 

A genus mostly of largo woody climbers, com- 
prising 00 species, distributed in warm countries, but 
chiefly in tropical America. 9 species are present in 
India. 

In the Andamans, the mucilage from the bark 
of B. andamavenxis Knrz, is employed as hair- wash 
(Parkinson, 102). B.herbacca Roxb., a largo peren- 
nial herb, found in Orissa and the Doecan, is im- 
ported to bo medicinal (Kirt. & Basil, I, 384). 


m 
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ACREAGE OF GROUNDNUT. RAPE AND MUSTARD IN INDIA. 44-45 

( ScALic : 1 OH. DIAMETER REPRESENTS >2 MILLION ACRES ) 
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